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INTRODUCTION. 



The assembling of 250,000 volunteer troops in military camps within 
a short time after the declaration of war against Spain in the spring 
of 1898 taxed all the bureaus of the War Department to the utmost. 
The Medical Corps of the Regular Army was barely sufficient for our 
little Army of 25,000 men. To this corps of trained medical officers 
were suddenly added 115 commissioned medical officers of volunteers 
and 382 medical officers of State organizations, most of whom had had 
no previous military experience. Owing to the extensive prevalence 
of typhoid fever in our camps, it became necessary at a later date to 
reenforce this enlarged corps of medical officers by the employment 
of contract surgeons. The number of contract surgeons in service 
on June 30, 1898, was 151; July 31, 272; August 31, 512; September 
30, 564. At the same time the Hospital Corps of the Army, which 
before the war consisted of 520 privates, most of whom were tolerably 
well trained, had to be expanded by the addition of 6,588 recruits, 
who for the most part were entirely untrained and consequently unfit 
for the responsible duties of nursing seriously ill men. It therefore 
became necessary to send to our general and camp hospitals trained 
female nurses, whose services were highly appreciated by our medical 
officers generally, and, indeed, under the circumstances, were indis- 
pensable. The number in service on June 30, 1898, was 23; July 31, 
162; August 31, 924; September 30, 1,065. 

The enormous task which confronted this enlarged Medical Depart- 
ment is shown by the fact that more than 20,000 cases of tjrphoid 
fever occurred among our troops encamped within the limits of the 
United States during the months of May, June, July, August, and 
September, 1898. The'causes for this extensive prevalence of a fatal 
infectious disease are fully set forth in the exhaustive report made 
by the board of medical officers convened by my request (Special 
Order 194, Adjutant-General's Office, August 18, 1898). I regret that 
it is not practicable at the present time to publish this report in 
extenso. It consists of 2,600 typewritten manuscript pages, and is 
accompanied by 5 maps and many plans of camp sites, 84 graphic 
charts showing the prevalence of typhoid fever, intestinal disorders, 
and malarial infections in the various volunteer regiments, and 9 
charts showing the meteorological conditions prevailing at the princi- 
pal camps during the period to which the report relates. The report 
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as a whole will for the present be placed in the library of the Sur- 
geon-General's Office, where it may be consulted by those desiring to 
see the original data upon which the conclusions of the board are 
based. In order that these conclusions may be available for the use 
of the profession at the earliest practicable date, the following ab- 
stract of the report is now published. I desire to express my high 
appreciation of the able and painstaking manner in which the board 
has accomplished the task imposed upon it, and also to express my 
sincere regret at the death of Maj. Edward O. Shakespeare, surgeon, 
U. S. Volunteers, which occurred very shortly after he had completed 
his arduous labors as a member of this board. 

Geo. M. Sternberg, 
Surgeon-General U. S. Army, 



LETTER OF TRANSMITTAL. 



The Surgeon-General U. S. Army. 

Sir: I have the honor to forward herewith the report of the board 
of medical officers convened per Special Orders, No. 194, Adjutant/- 
GeneraPs Office, August 18, 1898. In submitting this report, which 
gives the results of the board's investigation into "the cause and 
extensive prevalence of typhoid fever in the various military camps 
within the limits of the United States," I desire to bear witness to the 
unremitting labors of the volunteer members of the board, Majs. Vic- 
tor C. Vaughan and Edward O. Shakespeare. Although honorably 
discharged from the service of the United States on June 30, 1899, at 
a time when this report was far from being completed, these gentle- 
men voluntarily continued to give their services to the Government, 
to the entire exclusion of their private interests; the former until 
January 31, 1900, and the latter until the day of his death, June 1, 
1900. Whatever scientific value, therefore, the report of this board 
may possess, must be largely credited to the untiring efforts of its 
volunteer members. I desire also to call attention to the invaluable 
assistance rendered the board during the past two years, in the prep- 
aration of tables, charts, etc., by Mr. C. J. Myers, chief clerk. Army 
Medical Museum. 

Very respectfully, Walter Reed« 

Major and Sn/rgeon, U. 8. Army, 

President of the Board, 

Special Orders, ^ . War Department, * 

> Adjutant-General's Office, 

No. 194. ) Washington, August 18, 1898. 

^P ^^ ^P ^P ^^ ^^ ^^L 

40. A board of medical officers, to consist of Maj. Walter Reed, 
surgeon, U. S. Army; Maj. Victor C. Vaughan, division surgeon, 
U. S. Volunteers, and Maj. Edward O. Shakespeare, brigade surgeon, 
U. S. Volunteers, is appointed to meet in this city at the earliest date 
practicable for the purpose of making an investigation into the cause 
of the extensive prevalence of tjrphoid fever in the various military 
camps within the limits of the United §tates, under such instruc- 
tions as it may receive from the Surgeon-General of the Army. The 
board will call the attention of the proper commanding officers to any 
insanitary conditions which may exist at the camps visited by it, and 

will make recommendations with a view to their proper correction. 
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The rej)ort of the board will be forwarded to the Surgeon-General 
as soon as practicable after the completion of the investigation 
contemplated. 

Such journeys as may be required under the above order are neces- 
sary for the public service. 

By order of the Secretary of War: 

H. O. CORBIN, 

Adjutant' General. 



INTBODUCTION TO THE STUDY OF TYPHOID FEVEB IN THE 
FIRST, SECOND, THIRD, FOURTH, AND SEVENTH ARMY CORPS. 

It will be well to explain the method pursued in the studj^ of 
typhoid fever in these several organizations. 

In compliance with the order convening the board we visited and 
carefully inspected all of the larger encampments in the United 
States, viz, Camp Alger, Va. ; Camp Cuba Libre, Jacksonville, Fla. ; 
Camp Gleorge H. Thomas, Chickamauga Park, Ga., and Camp Meade, 
Middletown, Pa. We also inspected the camps at Fernandina, Fla., 
Huntsville, Ala., KnoxvUle, Tenn., and Wycoff, N. Y. In making 
this inspection, which covered the period from August 20 to October 
10, 1898, we endeavored to ascertain by the testimony of medical 
officers, especially the regimental surgeons, and by direct personal 
observations all the facts ascertainable with regard to the origin and 
spread of typhoid fever in the several commands. We acquainted 
ourselves with the water supply, the nature of the soil of the camp 
site, the space allotted regiments, the arrangement and size of the 
tents and the number of men occupying each tent, the disposal of 
excreta, the location of sinks with reference to mess tents, the dis- 
position of garbage, the care given to the conditions of sinks and 
cesspools, and the thoroughness with which the camps were policed. 
Not only did we try to elicit all the data obtainable on these several 
points in the larger encampments, but we were also particular to 
bring out all the evidence possible with regard to the water supply, 
the character of the camp site, the disposal of excreta, and the prev- 
alence of disease in the various State encampments. We visited 
regimental, division, and other hospitals and ascertained the methods 
of disinfection practiced in these hospitals. In short, we endeavored 
to see for ourselves everything that might have a bearing on the 
origin and spread of typhoid fever. 

Upon our return to Washington we found ourselves in possession 
of more than 1,000 typewritten pages of testimony given by medical 
officers, all of which bore in one direction, viz, to the conclusion that 
typhoid fever in our several camps was due to the contamination of 
the water supply. 
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We next began the study of the records of the Surgeon -General's 
Office. These consisted of the reports of sick and wounded made at 
the end of each month by the regimental surgeons. In the study of 
the regiment, which we have taken as the unit, we have first carefully 
examined the monthly sick report made by the surgeon in charge. 
Aftei^a thorough study of the regimental records, we have gone 
through the division and general hospital records, and have endeav- 
ored to trace as fully as possible the history of every prolonged ill- 
ness in the regiment, especially those of intestinal origin or of a 
febrile character, no matter under what diagnosis recorded. We 
have made a special effort to determine when the first case of typhoid 
fever appeared in the regiment. In doing this we have given the 
date of the first case of "probable" typhoid fever and that of the first 
case of "recognized" typhoid fever. Of course, in many instances 
these dates are the same, because the first case of probable typhoid 
fever was recognized as that disease. In the case of the First and 
Third Army Corps we have made from the regimental records a list, 
including the name, rank, and company, of every man who was sick 
ten days or longer. After doing this we have taken the hospital 
records and ascertained as far as possible the disposition of each of 
these cases. In the case of the First and Second divisions of the 
Second Army Corps and the Second and Third divisions of the Seventh 
Army Corps we have copied out the name, rank, company, and regi- 
ment of every officer and soldier sick with any germ of intestinal or 
febrile disease. 

We have followed these through regimental, division, general, and 
State hospitals, and have ascertained the duration of the attack and 
any changes in diagnosis that might be made. In 32 regiments of the 
Second Army Corps and in 16 regiments of the Seventh Army Corps 
we have traced the subsequent history of every enlisted man having 
a short diarrhea or supposed mild malarial attack, in order to see 
whether these individuals afterwards showed any immunity to typhoid 
fever. Having endeavored to ascertain with every degree of accu- 
racy within our power the number of cases of typhoid fever in 118 
regiments, we found that the data were more or less incomplete in 20. 
Of the remaining 98 regiments we have charted by company and regi- 
ment 84. In 60 of these regiments all cases of typhoid fever, all short 
and long malarias, and all diarrheas are indicated on the charts 
according to the date of their occurrence. Of the remaining 24 regi- 
ments only cases of typhoid fever are charted. 

Bearing on the possibility of infection by personal contact, we have 
endeavored to locate by tents and in the order of their occurrence 
every case of typhoid fever which developed in a number of regi- 
ments of the Second and Seventh Army Corps, especially in the Fif- 
teenth Minnesota, Thirty-fifth Michigan, Two hundred and third and 
Two hundred and first New York, and Second New Jersey Volunteer 
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Infantry. These data were furnished largely by the medical officers 
of these regiments, and in part by the captains of 15 companies of 
regiments belonging to the Second and Seventh Corps. 

It will be readily seen that in prosecuting this work we have assumed 
a task not only of great magnitude but one beset with many difficul- 
ties. The incompleteness of regimental medical records, the changes 
in the spelling of names, the giving of initials, and the statement of 
rank and company have given us no end of trouble. However, we 
have spared no pains and we believe that we have not duplicated 
cases. In the case of men who were furloughed we have carefully 
searched the reports of mustering-out officers; and in ascertaining 
the names of those who have died and the cause of death, we have 
resorted to the records of the Adjutant-General's Office. Many men 
were sent home on hospital trains and were distributed in civil hos- 
pitals throughout the country. The medical officers of these hospitals 
have, as a rule, been kind enough to send us detailed reports giving 
the name, regiment, rank, company, diagnosis and termination of each 
case. In a few instances hospital officials have refused to make such 
reports, hence we have not secured reports from all the civil hospitals. 
However, in some of these institutions in which the superior officers 
have refused to supply us with the desired information physicians in 
immediate charge of patients have at considerable sacrifice of time 
made out the desired lists for us. To all of these we wish to express 
our warmest thanks. We are particularly indebted to Maj. David 
C. Peyton, surgeon, U. S. Volunteers, for complete reports of sick 
from the various State and city hospitals of Pennsylvania. 

Having ascertained when the first case of typhoid fever appeared 
in each regiment, we have endeavored to trace the progress of the 
disease and to account when possible for its spread. Especial atten- 
tion has been given to the effects of the movements of regiments, the 
sites of camps, the water supply, and the disposition of fecal matter 
upon the spread of the disease. 

It will be seen that we speak of "recognized" or *' certain" and 
"probable" cases of typhoid fever. The recognized or certain cases 
need no comment nor explanation. By "probable" we refer to eases 
which were not recognized by any of the military medical officers as 
typhoid fever, but which we believe to have been cases of this disease. 
We have kept these two classes distinct in order that our statistics 
may not be vitiated by our own ideas. When we began the inspection, 
of camps and hospitals, we soon saw that many medical officers were, 
in our opinion, failing in the recognition of typhoid fever. Immedi- 
ately we asked the Surgeon-General to send to each encampment an 
expert properly equipped to make blood examinations for the Plas- 
modium of malaria and to apply the Widal test for typhoid fever. It 
is to be regretted that these examinations were not begun earlier. 
However, we have been able through these exi)erts to clear up the 
diagnosis in a large proportion of the cases. In many places our 
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report will apparently be a reflection upon the professional skill of 
the medical officers. This reflection is, however, more apparent than 
real. We wish to testify to the fact that the medical officers, both in 
the volunteer and the regular service, were men of more than average 
professional ability. It is true that weak men were found in both 
lines of service, but these were the exceptions and not the rule. The 
fact that so large a number of most competent medical men left their 
remunerative practice to devote their time and energy to the service 
of their country, with most inadequate compensation, must always be 
accounted to the credit of our profession. In extenuation of the fact 
that medical officers failed to recognize many cases of typhoid fever, 
it must be said that the regimental medical officer had the majority 
of these cases under observation for so short a time that with the 
means at his command it was quite impossible in a large percentage 
of the cases to make a positive diagnosis. The rules required that all 
cases of sickness of forty-eight hours' duration should be sent to the 
division hospital. This rule is a wise one, and it is unfortunate that 
it was not always obeyed. It is undoubtedly true that typhoid fever 
was often spread through a regiment by keeping cases of this disease 
in quarters or in regimental hospitals, where provision for the disin- 
fection of stools and the care of patients were wholly inadequate, to 
say nothing of the fact that the time of the regimental medical officer 
was so occupied with matters pertaining to camp sanitation and with 
the care of numerous cases of temporary illness that he was not able 
to give sufficient attention to those sick with typhoid fever. More- 
over, regimental medical officers were frequently detached from their 
commands and placed on duty in division hospitals or elsewhere. 

It will be seen from figures to be given later, in which we compare 
the mortality from typhoid fever in the Army with that from the 
same disease in civil practice, that the army surgeon in his failure to 
recognize ail cases of typhoid fever showed no greater incapacity than 
that which is daily shown by physicians in manj^ of the larger cities 
in our country. 

In our list of ' ' probable " cases of typhoid fever it is to be presumed 
that we have included a few which were not actually cases of this 
disease. However, we think that the death rate among the cases of 
probable typhoid fever shows that we have not overestimated the 
number. Be this as it may, we have endeavored to give every fact 
that we could obtain concerning each case. We have endeavored to 
make this report a full and complete statement of facts, from which 
we have drawn certain conclusions. The facts are placed before the 
reader; these he must accept. With our conclusions he may agree 
or he may draw others to suit himself. In endeavoring to state all 
the facts, we have made this report somewhat voluminous, but we 
think we have been justified in doing this. Our sole endeavor has 
been to get as near the absolute truth as possible. 



CHAPTER I. 
TYPHOID FEVEB IN THE FIBST DIVISION, FIBST ABMT COBPS. 

Commands. — First Kentucky. Third Wisconsin, Fifth Illi- 
nois, Fourth Ohio, Third Illinois, Fourth Pennsylvania, Six- 
teenth Pennsylvania, Second Wisconsin, and Third Kentucky. 

GENERAL REMARKS. 

It is quite certain that most, if not all, of the regiments of this 
division reached Chickamauga with one or more men infected with 
typhoid fever. The number of cases of probable typhoid fever devel- 
oped in this division, with a mean strength of 11,339 officers and men 
fit. Chickamauga Park, may be tabulated as follows: 



Ist Kentucky 
8a Wisconsin 
Sthniinois 



4th Ohio 

3d niinois 

4th Pennsylvania. 



Commands. 



First Brigade. 



Second Brigade. 



Third Brigade. 

16th Pennsylvania ,.. 

2d Wisconsin :. 

3d Kentucky 



Arrived. 



June 11 
May 16 
May 17 



May 16 
May 17 
May 16 



May 17 
.. do..-. 
June 2 



Left. 



Jnly 26 
July 6 
Aug. 18 



July 22 

...do 

July 28 



July 6 
...do.... 
July 28 



Number 
of cases. 



23 

49 

47 



19 
60 
26 



17 
64 
89 



It may possibly be of interest to endeavor to ascertain whether or 
not the rapidity with which typhoid fever spread among the different 
regiments was in direct proportion to the number of infected men in 
the regiment when it reached Chickamauga. We do not suppose that 
this question can be answered conclusively and positively, but the 
inquiry may be of some interest. We will compare the Third Illinois 
with the other regiments of the same brigade. Practically the regi- 
ments of this brigade came to the park and left at the same time. 
During the fourteen days that remained of May, after the arrival of 
the Third Illinois, this regiment developed 9 cases of probable typhoid 
fever. We will suppose that all of these were infected before the 
regiment reached Chickamauga. Then we may say that this regiment 
had within itself 9 foci for the distribution of the disease and from 
these foci there were developed, up to July 22, 60 cases of probable 
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typhoid fever. During the fifteen days that remained of the month 
of May, after the arrival of the Fourth Ohio, there developed in this 
regiment 6 cases of probable typhoid fever, and from these 6 foci there 
developed, up to July 22, 19 cases of probable typhoid. During the 
fifteen days that remained of the month of May, after the arrival of 
the Fourth Pennsylvania, there were no cases of typhoid fever in this 
regiment and 26 cases developed by July 23. We have carried out 
this line of inquiry in several brigades and have reached the general 
conclusion suggested by the above-given figures, i. e., there is no con- 
stant relation between the number of men infected with tj^phoid fever 
in a regiment at the time of its going into a camp and the number 
that developed the disease outside of those previously infected within 
a given time. The explanation for this is not difficult to find. The 
means for the spread of the infection must vary in every command. 

There is one point in connection with the camp of the Second Bri- 
gade of the First Division at Chickamauga, which may be worthy of 
consideration. From April 22 to 30, 1898, the Sixteenth U. S. Infantry 
was encamped in Chickamauga Park. At this encampment at this 
place this regiment reported no sickness, but soon after it reached 
Tampa in May, 1898, it reported 13 cases of acute intestinal catarrh, 
3 cases of diarrhea, and 3 cases of typhoid fever. When the Second 
Brigade of the First Division of the First Army Corps was located in 
Chickamauga Park, the regimental camp of the Third Illinois occupied 
a part of the site recently vacated by the Sixteenth U. S. Infantry, 
while the other regiments of this brigade were placed some distance 
away. It is possible that the Sixteenth U. S. Infantry might have- 
infected the ground subsequently occupied by the Third Illinois. As 
an isolated instance, this fact can have no great significance; but we 
have found numerous similar instances, and we are strongly of the 
opinion that only in case of the most urgent military necessity should 
any command be placed on a site recently vacated by another. 

It must be evident from the histories of the regiments of this divi- 
sion that military organizations after becoming widely infected with 
typhoid fever do not lose this infection on changing locality of camp, 
even when all the sick are left behind and the site to which the com- 
mand removes is free from infection. The infection is carried in the 
bodies of the men, in their clothing, bedding, and tentage. Thorough 
disinfection of everything in addition to change of location is neces- 
sary in order to stamp out typhoid fever after it has become widely 
distributed in a command. 

We have not been able to obtain the records of the hospital of this 
division. 
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Summary of deaths in the First Division of the First Army Corps, 



Commands. 



FHrst Brigade. 



Ist Kentucky . 

3(i Wisconsin. 

5thniinois... 



Total 



Second Brigade. 



4th Ohio 

3d Illinois 

4th Pennsylvania 



Total 



Third Brigade. 



16th Pennsylvania. 

2d Wisconsin 

dd Kentucky 



Total 



Total 
deaths. 



98 



Deaths 

due to 

typhoid 

fever. 



28 
36 
16 


18 

24 

8 


80 


60 


26 
44 
36 


19 
26 
24 


106 


68 


40 
41 
17 


34 
27 
11 



72 



Total deaths 283 

Deaths due to typhoid fever 190 

Percentage of deaths from typhoid to total deaths 67. 49 



CHAPTER II. 



TYPHOID FEVEB IN THE SECOND DIVISION OF THE FIRST 

ABMT COBPS. 

Commands, — Thirty-first Michigan, One hundred and sixti- 
eth Indiana, First G^rgia, One hundred and fifty-eighth 
Indiana, Sixth Ohio, First West Virginia, First Pennsylvania, 
Fourteenth Minnesota, and Second Ohio. 

GENERAL REMARKS. 

It seems to us more than probable that the water supply for this 
division during May, June, and July at Chickamauga became infected 
with the specific poison of typhoid fever. We think that this was 
most probably true of the Jay's Mill well, from which the First and 
Second brigades obtained their water supply in part, and of the 
Brotherton Road well, from which the Third Brigade obtained its 
water supply for some time after its arrival. The location of both of 
these wells with reference to the camps which they supplied, together 
with the fact that these camps were infected, renders it much more 
than probable that the water of these wells became infected with 
typhoid fever. We are quite positive in our belief that water infec- 
tion was one of the means by which typhoid fever was spread through 
this division while at Chickamauga. It is unfortunate that proper 
bacteriological studies of these waters could not have been made at 
the time. As has already been stated, we see no reason for believing 
that these wells were infected when the troops arrived. In fact, we 
have already given strong reasons for believing that these wells were 
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not infected at that time. Employees about the park had long been 
accustomed to drink these waters, and typhoid fever had not followed. 
The water from these wells did not introduce typhoid fever among 
the troops. The troops brought the disease, infected the water, and 
then drank it. We do not make these statements as demonstrated 
facts, but as the opinions which we have reached as a result of our 
study. 

However, water was not the only means by which typhoid fever was 
spread among the troops of this division at Chickamauga. Like all 
other organizations in the park at that time, the- camps of the regi- 
ments of this division became terribly polluted. Sinks could not be 
properly constructed. Their contents were not kept covered or even 
kept within bounds, but overflowed and polluted the soil about them. 
Flies swarmed alternately about the sinks and the mess tents. Men 
carried infected filth on their persons and in their clothing. Tents, 
blankets, and equipage in general became infected, and when this 
division moved to Knoxville it carried with it innumerable cultures 
of the typhoid bacillus. 

At Knoxville the water supply was not contaminated, but the infec- 
tion brought in the bodies of the men and in their clothing and equip- 
age was disseminated by flies and the epidemic continued until the 
coming of cool weather destroyed these pests which had inflicted 
greater loss upon the American soldiers than the arms of Spain. 

The fact that the epidemic of typhoid fever at Knoxville disap- 
peared with the approach of cool weather — at a time when typhoid 
fever is generally found to be most rife in civil practice — is to us a 
strong confirmation of our belief that files had much to do with the 
dissemination of this infection. 

Summary of deaths in the Second Division of the First Army Corps, 



31st Michigan. 

leoth Indiana . 

let Georgia .. 



158th Indiana 

6th Ohio , 

1st West Virg^ia 



Ist Pennsylvania 
Uth Minnesota ... 
3d Ohio 



Commands. 



First Brigade. 



Second Brigade. 



Third Brigade. 



Total 
deaths. 



39 



Deaths 
due to 

typhoid 
fever. 



27 


16 


11 


8 


10 


9 


48 


33 


12 


10 


21 


19 


15 


12 


48 


41 


14 


12 


11 


10 


14 


13 



35 



Total deatns 185 

Deaths dne to typhoid fever 109 

Percentage of deaths from typhoid to total deaths 80.7 
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CHAPTER III. 

TYPHOID FEVER IN THE THIBD DIVISION OF THE FIRST 

CORPS. 

Commands, — Fifth Pennsylvania, Twelfth Minnesota, First 
Sonth Carolina, Eighth Massachusetts, Twenty-first Kansas, 
Twelfth New York, Second Missouri, First New Hampshire, 
and Ninth Pennsylvania. 

GENERAL REMARKS. 



All the regiments of this division excepting the First South Caro 
lina arrived at Chickamauga Park, Ga., practically at the same time 
(May 20) ; all left abont the same time (August 23-27), and all went 
to Lexington, Ky. The following table gives figures showing some of 
the most important facts concerning typhoid fever in the different 
regiments of this division : 



Commands. 


Date of 
first 
case. 


Total 
number 
of cases. 


Number 
of recog- 
nized 
cases. 


Total 
deaths. 


Deaths 

from 

typhoid. 


Per cent 
of deaths 

among 
probable 

cases. 


Per cent 
of deaths 

among 

recognized 

cases. 


First Brigade. 

5th PennRylvania 

12th Minnesota 


May 19 
May 20 

May 28 
May 21 
June 6 


388 
433 

2T2 
294 
490 

268 
297 
334 


152 
144 

157 

95 

144 

181 
213 
155 


16 
20 

30 
23 
21 

20 
32 

28 


16 
19 

19 
21 
20 

19 
30 
26 


4.73 
4.38 

7.00 
7.14 
4.00 

7.06 
10.00 

7.78 


10.52 
13.12 


Second Brigade. 

8th Massachusetts 

2lRt Kanmwf 


12.10 
22.10 


12th New York 


13.88 


Third Brigade. 
2d Missouri 


May 26 
May 24 
May 31 


10.49 


Ist New Hampshire 

9th Pennsylvania 


14.13 
16.77 



Total nnmher of cases of probable typhoid fever in the eight regiments. . 2, 726 

Total nnmber of cases of recognized typhoid fever in the eight regiments. 1, 241 

Total number of deaths in the eight regiments 189 

Total number of deaths from typhoid fever in the eight regiments 170 

Percentage of deaths among probable cases of typhoid fever 6. 23 

Percentage of deaths among recognized cases of typhoid fever 13. 69 

The mean strength of these eight regiments from May to September, as 

nearly as we can ascertain, was. . 10,329 

Figuring on this basis we find the percentage of probable typhoid fever in 

these eight regiments to be 26. 39 

It was quite generally believed among medical officers at Chicka- 
mauga that the Second Division of this corps developed typhoid fever 
much later than the Third Division. As we have already learned, 
the Second Division obtained its water supply from wells and springs; 
the Third Division obtained its water supply principally from the 
pipes that distributed the water of Chickamauga Creek. Many army 
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medical officers believed that the Chickamauga Creek water became 
contaminated early in July, and that regiments supplied with that 
water developed tj^hoid fever much more prominently and rapidly 
than the other regiments did. In order to determine how much of 
truth there may have been in this general idea, we will tabulate the 
principal figures concerning typhoid fever in both of these divisions. 
In doing so we will omit the One hundred and sixtieth Indiana from 
the Second Division and the First South Carolina from the Third 
Division. This will make the mean strength of the two divisions 
practically the same. We omit these two regiments because both of 
them left Chickamauga much earlier than the other regiments. 
Omitting these two, all the regiments of the Second and Third Divi- 
sions reached Chickamauga within a few days (May 17-22), and all 
left within a few days (August 21-29) with the exception of the fact 
that the First Georgia did not reach Chickamauga until June 17. 
However, this regiment had been encamped at Griffin, Ga., and we 
will include the cases of typhoid fever developed in this regiment at 
that place. 



CJoxnmands. 



SECOND DIVISION. 

First Brigade. 



3l8t Michigan 



Second Brigade. 

I58th Indiana 

6th Ohio 

1st West Virginia 



Third Brigade. 



1st Pennsylvania. 

Uth Minnesota — 

2d Ohio 



Total. 



THIRD DIVISION. 

First Brigade. 



5th Pennsylvania. 
12th Minnesota.... 



Second Brigade. 



8th Massachusetts. 

21st Kansas 

12th New York 



Third Brigade. 

2d Missouri 

1st New Hampshire 

9th Pennsylvania 



Total. 



Date of 
first 
case. 



June 1 
June 6 



June 6 
May 18 
June 6 



May 12 
May 27 
May 20 



May 19 
May 20 



May 28 
May 21 
June 6 



May 26 
May 24 
May 31 



Number 
of cases 
developed 
at Chick- 
amauga. 



96 
86 



95 
70 

a5 



129 
114 
160 



Total 
number 
of cases. 



834 



182 
320 



55 
153 
197 



149 
261 

287 

1,604 



239 

120 



128 
291 
260 



222 
286 
403 



1,949 



338 

433 



272 

294 
490 



268 
297 
334 

2,726 



Total 
deaths. 



27 
10 



12 
21 
16 



14 
11 
14 



124 



16 
20 



30 
23 

21 



20 
32 

28 

190 



Deaths 

from 

typhoid. 



16 
9 



10 
10 
12 



12 
10 
13 



101 



16 
19 



19 
21 
20 



19 

ao 

26 

iro 
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Total number of cases of probable typhoid fever in eight reginients of 
the Second Division _ ... 1,949 

Total number of cases of probable typhoid fever in eight regiments of 
the Third Division _ 2,726 



Excess of cases of probable typhoid fever in the Third Division 

over those in the Second Division _ . .._ 777 

Total number of cases of probable typhoid fever developed in eight 

regiments of the Second Division at Chickamauga _ 834 

Total number of cases of probable typhoid fever developed in eight 
regiments of the Third Division at Chickamauga 1 , 604 

Excess of cases of probable typhoid fever developed at Chicka- 
mauga in the Third Division over those developed in the Second 

Division .._ . _ 770 

Total number of deaths in eight regiments of the Second Division 124 

Total number of deaths in eight regiments of the Third Division 190 



Excess of deaths in the Third Division over those in the Second 

Division . . 66 

Total number of deaths from typhoid fever in eight regiments of the 

Second Division ., . ; _ 101 

Total number of deaths from typhoid fever in eight regiments of the 
Third Division , 170 



Excess of deaths from typhoid fever in the Third Division over 

those in the Second Division 69 

Percentage of deaths among probable cases of typhoid fever in the Second 

Division . . _ . 5. 17 

Percentage of deaths among probable cases of typhoid fever in the Third 
Division _ 6.23 

We certainly must conclude from the above-given figures that the 
general idea prevalent among medical of&cers at Chickamauga that 
typhoid fever was much more prevalent in the Third Division of the 
First Army Corps than in the Second Division of the same corps is 
correct. Typhoid fever diffused more rapidly and more widely 
through the Third Division than it did through the Second Division. 
Whether or not the greater prevalence of typhoid fever in the Third 
Division was due to the fact that the regiments of this division used 
Chickamauga Creek water we will not at present attempt to determine. 
We will leave the discussion of this subject until we have studied 
typhoid fever in the Third Corps. 
 7273 2 
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Summary of deaths in the Third Division of the First Army Corps, 



Commands. 

• 


Total 
deaths. 


Deaths 

due to 

typhoid 

fever. 


5th PAnTiRylvanla , , - 


First Brigade. 


16 
20 
20- 


16 


12th Minnesota 


19 


ifft South Carolina .... 


10 




\ 




Total 


56 


45 




Second Brigcuie. 




8th Massachusetts 


30 
23 
21 


19 


2l8t Kansas 


21 


12th New York __ 


20 


« 






Total 


74 


60 




'third Brigade. 




2d Missouri 


20 
32 

28 


19 


1st New Hampshire 


' 30 


9th Pennsylvania - -.- - - . 


26 








Total 


80 


75 







Total deaths _ 210 

Deaths due to typhoid fever 180 

Percentage of deaths from typhoid to total deaths > 85. 71 

In comparing the extent to which typhoid fever prevailed in the 
different organizations of this corps, one question that very naturally 
arises is: Did the regiments that remained at Chickamauga suffer 
more or less from typhoid fever than those that left Chickamauga 
earlier in the season? In order to study this question we will divide 
the regiments of this corps into two groups. The first group will con- 
tain those regiments that left Chickamauga before August 3, 1898. 
The second group will contain those regiments which left Chicka- 
mauga subsequent to August 3, 1898. We will endeavor to ascertain 
which of these groups of regiments suffered more severely from 
typhoid fever, and which had the greater death rate. In making 
this comparison we will have to depend upon the total number of 
deaths and the deaths attributed to typhoid fever. 

FIRST GROUP. 



Ist Kentucky 

3d Wisconsin 

5thniinois 

4th Ohio 

3d Illinois 

4th Pennsylvania . 
16th Pennsylvania . 

3d Wisconsin 

3d Kentucky 

160th Indiana 

1st South Carolina 



Total 
deaths. 



28 
36 
16 
26 
44 
35 
40 
41 
17 
11 
20 



Deaths 

from 

typhoid. 



18 
24 

8 
19 
25 
24 
34 
27 
11 

8 
10 



Per cent 

of deaths 

amone 

probable 

cases. 



Per cent 

of deaths 

among 

recognizied 

cases. 



6.87 
6.34 
6.40 


S».45 

7.08 


4.57 


16.77 






8.20 
5.02 
3.58 


23.89 
"" "17.02 
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SECOND GROUP. 



3l8t Michigan 
1st Gheorgla.. 



158th Indiana. 

BthOhio 

Ist West Virginia . . 

Ist Pennsylvania 

14th Minnesota ... 

2d Ohio 

5th Pennsylvania ... 
12th Minnesota 

8th Massachusetts . . 

21st Kansas 

12th New York 

2d Missonri 

1st New Hampshire 

9th Pennsylvania ... 







Per cent 


Total 
deaths. 


Death 


of deaths 


from 
typhoid. 


among 
probable 






cases. 


27 


16 


6.69 


10 


9 


7.50 


12 


10 


7.81 


21 


19 


6.52 


15 


12 


4.61 


14 


12 


5.40 


11 


10 


3.49 


14 


13 


3.22 


16 


16 


4.73 


20 


19 


4.38 


30 


19 


7.00 


23 


21 


7.14 


21 


20 


4.00 


20 


19 


7.08 


32 


'30 


10.00 


28 


26 


7.78 



Per cent 
of deaths 

among 

recognized 

cases. 

18.60 
25.00 
20.40 
12.83 
11.32 
7.10 
6.85 
6.77 
10.52 
13.19 
12.10 
22.10 
13.88 
10.49 
14.13 
16.77 



Eleven regiments In the first group lost from all causes 314 

These 11 regiments had an aggregate strength when they leftChickamangaof . 13, 814 
Percentage of deaths from all causes in the 11 regiments that left Chicka- 

inauga early __ . 2.26 

Sixteen regiments in the second group lost from all causes _ 314 

These 16 regiments had an %gregate strength when they left Chickamauga of. 20, 334 
Percentage of deaths from all causes in the 16 regiments of the second 

group, which left Chickamauga later 1.54 

It will be seen from these figures that so far as loss by death from 
all causes goes, these two groups differed, the loss being greater in 
the regiments that left Chickamauga early. 

Eleven regiments in the first group lost by death from typhoid fever 208 

Percentage of deaths from typhoid fever in the 11 regiments that left Chick- 
amauga early _ 1. 50 

Sixteen regiments in the second group lost by death from tjrphoid fever 271. 

Percentage of deaths from typhoid fever yi the 1 6 regiments that remained 
longer at Chickamauga ..- __ 1.33 

It will be seen from these figures that while there is a marked dif- 
ference in the percentage of total deaths in these two groups, the 
percentages of deaths from typhoid fever differ less. 
Seven regiments out of the first group had among the probable cases of 

typhoid fever an average death rate of . per cent. _ 4. 39 

Sixteen regiments in the second group had among the probable cases of 

typhoid fever an average death rate of per cent. . 6. 03 

These figures, in our opinion, furnish additional evidence to our claim 
that we have not overestimated the number of cases of typhoid fever. 

We will next inquire whether or not the regiments that went to 

Porto Rico suffered more severely by deaths from all causes than did 

the regiments that remained in this country. The following figures 

bear upon this inquiry: 

Seven regiments of this corps that went to Porto Rico had a total loss by 
deathof  250 

Aggregate strength of these regiments on leaving Chickamauga 8^750 

Percentage of deaths from all causes among the regiments that went to 

Porto Rico 2.85 

Percentage of deaths from all causes among those regiments that remained 

at Chickamauga 1.51 
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It will be seen from these figures that the loss of life was mateidally 
increased by sending these troops to Porto Rico. 

The following table gives figures showing the most important facts 
concerning typhoid fever in the First Army Corps: 

Note.— The regiments marked * went to Porto Rico. For these regiments the ' * Total deaths ^ ' 
and *' Deaths from typhoid *' are those which occurred at Chickamauga. 





Date of 
first case. 


Total 
number 
of cases. 


Number 
of rec- 
ognized 
cases. 


« 

Total 
deaths. 


Deaths 

from 

typhoid. 


Percent 
of deaths 

among 
probable 

cases. 


Per cent 
of deaths 

among 

recognized 

cases. 


FIRST DIVISION. 

First Brigcuie. 
*l8t Kentucky 


June 10 
May 24 
May 16 

May- 17 
do... 


262 

378 

• 


86 
107 
118 


18 
14 
16 

11 
24 
21 

15 
32 
17 

27 
11 
10 

12 
21 
15 

14 
11 
14 

16 
20 
20 

30 
23 
21 

20 
32 
28 


6 
9 

8 

7 
11 
14 

13 
23 
11 

16 
8 
9 

10 
19 
12 

12 
10 
13 

16 
19 
10 

19 
21 
20 

19 
30 
26 


2.29 
2.38 
6.40 


6 81 


3d Wisconsin 


8.41 


5thniinoi8 


7.08 


Second Brigcuie. 
*4thOhio 




♦3d niinois 


546 


149 


2.01 


7.38 


* 4th Pennsylvania 


June 1 

May 8 
May 11 
June 9 

June 1 
July 4 
June 6 

June 6 
May 18 
June 6 

May 12 
May 27 
May 20 

May 19 
May 20 




Third Brigcuie. 
* 16th Pennsylvania 










2d Wisconsin 

3d Kentucky 


339 
219 

239 
223 
120 

128 
291 
260 

222 

286 
408 

338 
433 


113 


7 
5.02 

6.09 
3.58 
7.60 

7.81 
6.52 
4.61 

5.40 
3.49 
3.22 

4.73 
4.38 


20.8 


BBCOND DIVISION. 

First Brigade. 
31st Michigan 


86 
47 
36 

49 
148 
106 

169 
146 
192 

162 
144 


18.60 


160th Indiana 


17.02 


1st G^eorgia 


25 


Second Brigcuie. 
158th Indiana , 


20.40 


6th Ohio 


12.83 


1st West Virginia 

Third Brigade. 

1st Pennsylvania 

14th Minnesota 


11.31 

7.10 
6.85 


2d Ohio 


6.77 


THIRD DIVISION. 

First Brigade. 

5th Pennsylvania 

12th Minnesota 


10.52 
13.19 


1st South Carolina 


Second Brigade. 

8th Massachusetts 

2l8t Kansas 


May 28 
May 21 
June 6 

May 26 
May 24 
May 31 


272 
294 
490 

268 
297 
334 


157 

95 

144 

181 
213 
155 


7.14 
4 

7.08 
10 

7.78 


12.10 
22.10 


12th New York 


13.88 


Third Brigade. 

2d Missouri 

Ist New Hampshire 

9th Pennsylvania 


10.48 
14.13 
16.77 



Total number of cases of probab'e typhoid fever in this corps, excluding the 

7 regiments that went to Porto Rico and the First South Carolina 5, 242 

Aggregate strength of these 19 regiments 24,235 

Percentage of typhoid fever among these 19 regiments _ 21 . 62 

Total number of deaths from typhoid fever in these 19 regiments 298 

Percentage of deaths among probable cases of typhoid fever 5. G8 



This percentage is too low for two reasons: First, it is certain that 
we have not been able to obtain a complete list of deaths; seqond, in 
the list of deaths as we have given it several cases attributed to other 
causes were undoubtedly due to typhoid fever. . 

Ta these 19 regiments the number of recognized cases of typhoid fever was. 2,553 
Percentage of deaths amoiig recognized casee of typhoid fever 11.67 

Of course this last statement can not be eon'eet, because all the 
deaths from typhoid fever did not occur among the recognized cases. 
From these figures we have no hesitancy in concluding that our list 
of probable typhoid fevers more nearly represents the actual number 
than does the list of recognized cases. 

Summary of (Uath* in the First Army Corps. 





Total 


Deattu 
typhoid 


Percent- 

ftBBOt 

rromtv- 

pholdto 




s 


180 


_ 
















ass 


m 









In this tabular statement of the First Army Corps are included 
seven regiments of the First Division, which started early for Porto 
Rico, and the First South Carolina Regiment (Third Division). The 
records of these eight regiments are very incomplete, and they have 
therefore been omitted from the following general summary of the 
statistics of the board : 

lertain rei _ 

a the mortality anS morbidity froth, t 



\Caaea oC trpboid fever 
I Certain 
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Table showing for certain regiments of the First Army Corps, e^c. -^Continued. 



Regiments. 



THIRD DIVISION. 

5th Pennsylvania 

12th Minnesota 

8th Massachusetts 

21st Kansas 

12th New York 

3d Missouri 

1st New Hampshire 

9th Pennsylvania 

Total 

CAVALRY BRIGADE. 

3d U. 8. Volunteers 

1st Illinois 

1st Ohio Volunteers 

Total 

Total, First Army Corps 



Mean 
strength. 



1,291 
1,299 
1,317 
1,264 
1,302 
1,269 
1.289 
1,291 



10,302 



1,013 

1,299 

833 



3,145 



27,360 



Cases of typhoid fever. 



Certain. 



152 
144 
167 
95 
144 
181 
213 
155 



1,241 



103 

68 

189 



360 



2,912 



Certain 

and 
probable. 



338 
433 
272 

294 
490 

268 
297 
334 



2,726 



270 
220 
189 



679 



5,921 



Deaths 

from 

typhoid 

fever. 



16 
19 
19 
21 
20 
19 
30 
26 



170 



13 
16 

7 



36 



834 



Deaths 
from all 
dlseasee. 



16 
30 
30 
23 
21 

ao 

32 

28 



190 



15 
17 

7 



39 



307 





Deaths \ 
phoid 
100 cas 

Certain 
typhoid: 


from ty- 
fever in 
esof— 


Percent- 
age of 
deaths 
from ty- 
phoid to 
all dis- 
eases. 


Morbidity of ty- 
phoid fever 
m 1,000 mean 
strength— 


Deaths 
from ty- 
phoid 
fever in 
1,000 of 
mean 
strenerth. 


Regiments. 


Certain 
and 

proba- 
ble. 


For cer- 
tain 
cases of 
typhoid. 


For cer- 
tain and 
proba- 
ble cases 
of ty- 
phoid. 


FIRST DIVISION. 

5th Illinois 


7.07 
5.02 


6.04 
5.02 


50.00 
64.70 


87.19 
170.69 


96.45 
170.69 


6.17 


3d Kentucky 


8.50 






Total 


5.72 


5.52 


57.57 


128.83 


132.86 


7 33 






SECONp DIVISION. 

3l8t Michigan 

160th Indiana 


18.60 

17.02 

25.00 

20.40 

12.83 

11.32 

7.10 

6.84 

6.77 


6.69 
3.58 
7.50 
7.81 
6.62 
4.61 
5.40 
3.49 
3.22 


59.25 
72.72 
90.00 
83.33 
90.47 
80.00 
85.71 
90.90 
92.85 


66.66 

35.82 

29.70 

38.04 

113.93 

81.66 

157.79 

114.33 

148.03 


185.27 
169.96 
99.00 
99.37 
224.01 
200.80 
207.28 
223.96 
310.71 


12.40 
6 09 


1st Georgia 


7 42 


158th Indiana 


7 76 


6th Ohio 

1st West Virginia 


14.62 
9 24 


1st Pennsvlvania 


11 20 


14th Minnesota .* 


7 83 


2d Ohio 


10.02 






Total 


11.13 


•5.01 


80.74 


86.30 


191.46 


9 60 






THIRD DIVISION. 

5th Pennsvlvania 


10.52 
13.12 
12.10 
22.10 
13.88 
10.49 
14.08 
16.77 


4.73 
4.38 
6.98 
7.14 
4.08 
7.08 
10.10 
7.78 


100.00 
95.00 

'(i3.33 
91.30 
95.23 
95.00 
93.75 
92.85 


117.73 
110.85 
119.21 
75.16 
.110.59 
142.63 
167.84 
120.06 


261.81 
333.83 
206.53 
232.59 
376.34 
211.18 
234.04 
258. n 


12 39 


12th Minnesota 


14 64 


8th Massachusetts « 


14 42 


21st Kansas 


16 81 


12th New York 


15 36 


3d Missouri 


14,97 


1st New Hampshire 


23.64 


flth Pennsylvanift 


20 13 






Total 


13.69 


6.23 


89.47 


120.46 


264.60 


16.60 






CAVALRY BRIGADE. 

3d U. S. Volunteers 


12.62 

23.52 

3.70 


4.81 
7.27 
3.70 


86.66 

94.11 

100.00 


101.67 

52.34 

226.88 


266.53 
169.36 
226.88 


12 83 


1st Illinois _ 


12.31 


Ist Ohio Volunteers 


8.40 






Total 


10.00 


5.30 


92.30 


114.46 


215.89 


11 44. 






Total, First Army Corps 


11.46 


5.64 


84.13 


106.35 


216.25 


12.19 
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CHAPTER IV. 
TTPHOID FEVEB IN THE FIBST DIVISION, THIBD ABMY CORPS. 

Commands. — Fourteenth New York, First Missouri, Fifth . 
Maryland, Second Nebraska, Second New York, First District 
of Columbia (no data), Third Tennessee, First Vermont, and 
Eighth New York. 

GENERAL REMARKS. 

Our knowledge concerning the conditions existing among the regi- 
ments of this division at Chickamauga is meager and fragmentary. 
When we reached Chickamauga on our tour of inspection all the regf- 
ments of this division had departed. We obtained the testimony of 
Maj. Guy L. Edie, who for some time acted as sanitary inspector for 
this division. To this testimony we are indebted for the following 
information. Major Edie reached Chickamauga August 3, 1898, and 
began immediately to inspect these regiments. When asked as to 
the condition found in this inspection, he made the following state- 
ment: 

« 

I found that nearly all the companies had kitchen sinks within a few feet of the 
^tchens. These sinks consisted of shallow pits which when filled were covered 
with earth. Into these, kitchen refuse and slops were thrown. The privy vaults 
were dug to the rear, some of them at the proper distance but very shallow and 
wide, and the contents were imperfectly covered. Some of these pits were not 
more than 2 feet deep. • Neither earth nor lime had been thrown upon the contents. 
They were in a very filthy condition and contained myriads of files. I found the 
camp of the Third U. -S. Cavalry very bad. I went through 'the companies and 
told the captains that tliey would probably have a great deal of sickness. I 
rode through the woods adjoining this camp and saw at that time 14 men defe- 
cating in the woods. There were probably more, for there was a long stretch of 
the woods. With the exception of two regiments the locations of all the organi- 
zations of this division were pretty, but the sinks were in a miserable condition. 
Most of these regiments had remained in the same location since coming to this 
place. Efforts had been made, as I found out afterwards, to change the sites of 
the camps. I advised that the regiments be moved out of the woods into the 
sunlit fields, but was told that a man had a lease of these fields and that time 
would be necessary in order to get a permit to occupy them. Later, lime was 
obtained, and I instructed each regimental and brigade surgeon to see that each 
regiment had a barrel of lime each day and that it be used freely for both 
kitchen and company sinks. I also advised that the kitchen refuse be hauled 
away and that the company sinks be dug deeper and the contents be covered with 
earth and lime each day. At that time there was not sufficient tentage for the 
sick, and some of them were compelled to lie under flies. A number of the hos- 
pital tents did not have floors. The quartermaster was directed to make requsi- 
sition for the lumber needed for flooring and for hospital tents. I brought these 
requisitions over to headquarters and had them approved. I then went and saw 
the quartermaster, and very shortly afterwards a sufficient quanity of hospital 
tents and lumber for flooring were furnished for the division hospital. 

I recommended that the men be compelled to boil the water taken from the 
hydrant, and an order to this effect was issued. However, I believe that this 
order was not fully obeyed. Men frequently drank from the hydrants, and at two 
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reviews I saw men filling their canteens from the hydrants. This water "was 
obtained from Chickamanga Creek. A number of the regiments, however, hauled 
their water from springs outside the park, principally from Blue Spring and Park 
Spring. There was one driven well in this division, and individually the men 
used water from this well. This was especially true of the ambulance corps and 
of the Eighth New York Volunteer Infantry. The water obtained from Blue 
Spring was cloudy. The water obtained from the pipes was abundant in quantity, 
but of suspicious quality. As to obtaining water from the springs, there were 
not enough barrels for storing this water until latterly, when a suflicient supply 
of barrels was obtained. 

Many huckster wagons were driven through the camps, and milk from these 
was generally sold to the soldiers. This milk was of doubtful quality. The milk 
for the hospitals was sent from Biltmore, N. C, and we received about 200 gallons 
of this each day. This milk was supposed to be good. An order was issued to 
keep venders of milk outside the limits of the division. 

The regimental and brigade officers were requested to have the fmits and melons 
offered for sale among the men inspected, and to permit the sale of only those that 
were apparently good. 

When asked whether or not he had formed any opinion concerning 
the source and the manner by which typhoid fever was spread through- 
out this division, Major Edie made the following statement: 

I thought that the piped water supply was infected, and there was ample oppor- 
tunity for the food around the kitchens to get infected by the flies. The f ec^ 
matter in the pits was not covered, as I have stated. The cook at the division 
hospital called* my attention to the fact that when they were using lime freely 
around the sinks the flies alighting upon the food had their feet covered with lime. 
The great increase in typhoid fever was immediately after heavy rains. I should 
say about ten days or two weeks after heavy rains. We had some typhoid fever 
before that time, but the great influx of typhoid cases cama after the heavy rains. 
There were also numerous wet- weather springs in the follows, and many of the 
companies used this water. I saw soldiers drinking from these springs and cau- 
tioned them against it. They thought that it was good water, but it was nothing 
but a wet- weather spring. 

In regard to the hospital of the First Division of the Third Army 
Corps, Lieut. Col. A. A. Woodhull, in a report to the Surgeon-General 
under date of August 7, 1898, makes the following statement: 

At the time of my inspection, July 27, the hospital control was just being 
assumed by a newly arrived officer, who could not be regarded as responsible for 
its defects nor be credited with its advantages. The staff consists of 5 medical 
officers, and the enlisted force was 95 noncommissioned officers and privates of 
the Hospital Corps. The hospital consists of 30 hospital tents for all purposes, 
containing at this date 179 patients. The tents are too crowded, containing 8 
patients apiece, and they have had 10. There is insufficient space between the 
wards, the grounds are not adequately ditched, and the approach to the patients' 
sinks is very poor. The sinks themselves are very bad. The hospital is not 
divided into brigades. The Red Cross supplies about one-half of the clothing 
and the bedding. The floors that have been supplied the tents were furnished by 
regimental means. The hospital fund started with $50, and there was $48 at the 
end of the month, but considerable expenditures had been made by emergency- 
funds supplied by the regiments. Very serious complaints are made as to the 
inadequacy of the medical supplies. No atropine is on hand, and the salol has 
been bought by private means. The chloroform supplied from the 1st to 10th of 
June was regarded as Inert, although this might depend on the inexperience of 



25 



the administrator in open-air work, but the bottles contained a small part of the 
marked contents. Chocolate-coated quinine tablets in stock, Parke, Davis & Co., 
tablet 125 (568360 in red), are insoluble and found in the stools. I am informed 
in Washington that this is not supplied by the Medical Department. It was evi- 
dently regarded there as part of the regular supplies. The food as a whole is 
good, and the special diet kitchen was very neat and appeared excellent. Two of 
a case of twelve sides of bacon then on hand were bad, and I personally observed 
the maggots in them. There was only one very small coffee mill, apparently 
belonging to a mess chest, for the whole hospital, and one man was employed all 
day in grinding coffee. The average duration of treatment, excluding the typhoid 
cases, is stated at three or four days. Cases are transferred to Leiter and to 
McPherson general hospitals. Fifty men are employed as nurses and are on duty 
from twelve to eighteen hours continuously, day by day. As far as observed, all 
the hospital cases of this division were taken into the hospital. 

In looking over the list of cases of probable typhoid fever in this 
division one is at once struck by the much greater number of cases in 
the Eighth New York than in any other regiment of the division. 
Since all of these regiments used the Chickamauga Creek, we must 
conclude that the great prevalence of typhoid fever in the Eighth New 
York must haye been due to some special local condition and that 
water infection could not have been the most important factor in the 
spread of typhoid fever in this division. While we did not reach 
Chickamauga in time to inspect the regiments of this division, the 
general statement was made to us that the camp of the Eighth New 
York was especially filthy. Whether or not the men of this regiment 
received the typhoid infection from the water of the driven well 
which they used or from wet- weather springs we can not say. 

The following figures give the principal facts concerning typhoid 
fever in this division: 



Commands. 


Date of 
first 
case. 


Total 
number 
of cases. 


Number 
of rec- 
ognized 
cases. 


Total 
deaths. 


Deaths 

from 

typhoid. 


Per cent of 

deaths 

among 

probable 

cases. 


Per cent of 
deaths 
among 

recognized 
cases. 


First Brigade. 
Uth New York 


May 23 
May 31 
June 26 

May 26 
June 1 


233 
216 
250 

167 
161 


95 

46 

147 

56 
46 


31 
14 

18 

28 
31 


24 
11 

17 

22 
30 


10.30 
5.09 
6.80 

13.17 
18.63 


25.26 


Ist Missouri _ - 


23.91 


6th Maryland 


11.56 


Second Brigade. 
2d Nebraska.. 


39.28 


2d New York 

Ist District of Columbia 


65.21 


Third Brigade. 
3d Tennessee 


June 9 
May 26 
June2i 


123 
278 
425 


61 

84 

190 


19 
23 


12 
22 
22 


9.75 
7.91 
5.17 


19.67 


Ist Vermont 


26.19 


8th New York 


11.57 







Total number of cases of probable typhoid 'fever in the 8 regiments of this 

division 1, 853 

Total number of deaths from typhoid in the 8 regiments 160 

Percentage of deaths among probable cases of typhoid fever 8. 63 

Total number of cases of recognized typhoid fever in the 8 re^ments of 

this division ._ 725 

Percentage of deaths among recognized cases of typhoid fever 22. 06 
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Summary of deaths in the First Division of the Third Army Corps. 



C!ommands. 


Total 
deaths. 


Deaths 

dae to 

tvphoid 

fever. 


Uth New York 


IHrst Brigade. 


31 
14 
18 


24 


ifft MIfwoniH - .._._- ,^ ., .-._ 


11 


sth T^*»-'^laiid ._..__ 


17 


^ 


m 

Second Brigade. 






63 


62 


2d NAbrftBkA ....- - 


28 
31 
25 


22 


2d New York 


30 


let District of Oolambia.... 


14 




Third Brigade. 






84 


66 


3d Tennessee 


19 
26 
23 


12 


Ist Vermont ^ ----- _ 


22 


Sth New York 


• 


22 










68 


66 



Total deaths 215 

Deaths due to typhoid fever 174 

Percentage of deaths from typhoid to total deaths 80.93 



CHAPTER V. 

TYPHOID FEVEB IN THE SECOND DIVISION OF THE THIRD 

ABMT CORPS. 

Comm>ands, — Second Kentucky, Ninth New York, First 
Arkansas, Fifth Missouri, Second Arkansas, Sixty-ninth New 
York, First Maine, Fifty-second Iowa, and First Mississippi. 

GENERAL REMARKS. 

When we reached Chickamauga Park on our round of inspection 
(September 10, 1898) all the regiments of this division with the excep- 
tion of the Second Kentucky and the Ninth New York had already- 
departed from the park. We have already given a statement of the 
condition in which we found the two remaining regiments. For the 
following information concerning the division as a whole we are 
indebted to the testimony of Maj. James M. Jenne, chief surgeon of 
this division. Major Jenne reached Chickamauga Park June 11, and 
acted as medical inspector until July 16, when he was made chief sur- 
geon of the division. All the regiments were on the ground when 
Major Jenne arrived. The First Arkansas was located on very low 
ground, while directly above this regiment were the Ninth New York 
and the Second Kentucky. The First Arkansas was partially protected 
from the drainage of the other regiments by a shoulder of the hill that 
projected behind the oflBcers' quarters. The Second Brigade was situ- 
ated on the same level, but farther south, with an intervening creek 
which flowed only after rains. Overlapping the Second Brigade and 
extending beyond one of its flanks on to higher ground was the First 
Maine. The Fifty-second Iowa was still farther south and situated 



27 

upon a rocky shoulder of ground quite elevated in some portions and 
wholly denuded of soil. In this regiment the tents were pitched upon 
the rocks, and the guy ropes were held in position by piles of rocks. 
The Mississippi regiment was somewhat farther south and upon quite 
low ground in dense shade. A little stream coming from the heights 
above passed through this camp. This stream originated in the Sec- 
ond Brigade. It was only about 60 paces from the kitchens of the 
Fifty-second Iowa and the nearest line officer's tent of the Third Ten- 
nessee, which belonged to the Third Brigade of the First Division of 
the Third Army Corps. South of the Mississippi regiment was the 
Alexandria road, and on the west of this a small stream and an open 
field. On account of the location, the sinks of the Mississippi regi- 
ment could not be placed over 30 paces from their company kitchens 
and about the same distance from other regiments. Major Jenne 
stated that he remembered going to the camp of the First Mississippi 
and pacing the ground from the kitchen to the sink, which he found 
to be 30 paces, and the same distance from the sinks of the Mississippi 
regiment to the line officers' tents of the Third Tennessee. In locat- 
ing the sinks of the First Mississippi it was impossible to go farther 
south or west on account of the little stream, which rapidly filled after 
rains, overfiowed its banks, and flooded the woods for some distance. 
If the sinks had been dug to the west in the open field they would 
have been submerged at times when the stream overfiowed. It seemed 
necessary to locate the sinks where they were placed. It will be seen 
from this that these regiments were quite crowded, that they were 
all located in the woods, and that the drainage from some of them 
pa;Ssed through the sites of others. The First Arkansas received more 
or less of the drainage from the Ninth New York and the Second Ken- 
tucky. The Ninth New York received in part at least the drainage 
of the Second Kentucky. 

When Major Jenne reached Chickamauga all of the regiments were 
using Chickamauga Creek water, distributed through the commands 
by means of pipes. Later, this water becoming suspicious, some of 
these regiments began to draw water from springs, especially from 
Blue Spring and Crawfish Spring. Water distributed through the 
pipes was turbid and warm, inasmuch as the pipes were above the 
ground. Attempts were made, especially in the First Maine and the 
Fifty-second Iowa, to boil all the drinking water, but according to 
Major Jenne the supply of boiled water was at no time sufficient and 
the men daily took water from other sources. There was only one 
driven well near the regiments of this division, and Major Jenne is of 
the opinion that the water from this was not at all times used. After 
the medical officers became suspicious of the Chickamauga Creek 
water and attempted to substitute spring water for it, there was a 
general shortage of drinking water on account of there being an insuf- 
ficient number of barrels in which it could be transported. On 
account of this insufficient supply of water from the springs, men 
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contiuued to drink more or less of the piped water and doubtless 
drank at times from wet-weather springs. 

An attempt was made to filter the water for the entire division. 
Each regiment was furnished with eleven pairs of Maignem and Berke- 
f eld filters. In the First Brigade these filters were brought together at 
one place and an attempt was made to filter enough drinking water 
for the whole brigade. This attempt to filter the water did not prove 
successful. The Maignem filters soon became obstructed and many 
of the Berkef eld filters were broken. The filtering plant for the First 
Brigade was in charge of a detail from the Ninth New York, and 
within a few days so many filters were disabled or broken that the 
attempt was given up and pronounced a failure. In the Second and 
Third brigades each regiment attempted to filter its own water, but in 
these also the same result was reached — the filters became clogged, 
many were broken, and the attempt was discontinued. At this place 
we wish to state that, in our opinion, for troops in the field all attempts 
made to filter the water by means of the Maignem and BerkefeldL fil- 
ters were failures. We do not consider these filters at all adapted to 
this purpose. In permanent garrisons, where the filters can be 
attached to hydrants, they are undoubtedly of service, but in the 
field, where it frequently happens that water containing suspended 
matter must be filtered, these filters, together or singly, have not been 
a success and will not be a sucess. The national encampments at 
Chickamauga and at Camp Meade were strewn with broken filters 
which represented a large and useless expenditure. 

Major Jenne stated that throughout this division there were numer- 
ous wet- weather springs from which the men frequently drank. It 
is more than likely that these springs account very largely for the large 
number of cases and the excessive mortality from typhoid fever in 
this division. As has been already stated, some of the regiments were 
located upon rocky knolls. The rains falling upon these sites washed 
infected matter under the rocks, carried it some distance under the 
surface of the ground, and broke out lower down the hillside, often 
within other regimental encampments as wet- weather springs, from 
which the men drank to a greater or less extent. 

When asked his opinion concerning the origin and spread of typhoid 
fever in this division. Major Jenne made the following statement : 

My belief is that the Mississippi regiment came to the Park infected with typhoid 
fever. From the sinks of this regiment the creek that flowed near by became con- 
taminated. This creek empties into Chickamauga Creek only a few feet below 
the intake of the general water supply distributed to the regiments. I believe 
that in this way the general water supply became contaminated and typhoid fever 
was spread throughout the division. 

When asked if he believed that the disease was spread by means of 

flies, he replied as follows: 

Yes; I have no doubt that this was one of the most fruitful means of the spread of 
the disease. The sinks in some of the regiments of this division, certainly during 
the wet season, were almost constantly filled with water. A great deal has been 
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stated about the sinks not being properly ditched. This was true in some instances, 
but had all the sinks been properly ditched, they would have still filled with water 
from the bottom and the sides. When a sink was dug soon after a shower the 
water would flow into it like a spring. I have seen this time and time again; I 
have seen men digging sinks and the water flowing in from the sides and bottoms 
while they were digging. Water did not soak into all the sinks. In digging one 
on the side of a hill it would be likely to fill with water, while another dug on the 
level might remain dry. Th^re were some sinks that gave me a great deal of 
trouble. 1 used a solution of bichloride of mercury and plenty of lime in them. 
When they were nearly full of water and fecal matter I put cord wood across 
them and placed straw and brush on the wood and heaped earth over them. If 
an attempt had been made to fill these sinks in the ordinary way, the earth thrown 
in would have caused the contents to overflow. Indeed, it is quite out of the ques- 
tion to throw earth into these sinks, because it displaces the water. It was the 
practice to put staw in them from the corrals and burn them out. Some of the sinks 
were situated on sharp inclines and during rains they would fill, overflow, and run 
down the hillsides, sometimes through the camp. There were three regiments 
situated one after the other passing down the hill, so that whatever wash there 
was from their sinks and the regiment above came to them. These were the 
First Mississippi, the Fifty-second Iowa, and the First Maine. Of these three 
regiments the Fifty-second Iowa occupied the highest ground, and the flow from 
this site was In one direction toward the First Maine and in the other direction 
toward the First Mississippi. The Third Tennessee was farther up the hill. All 
of these regiments were closely crowded together. 

In regard to the hospital of this divison Lieutenant-Colonel Wood- 
hull, in his report already referred to, makes the following statement : 

Nearly, if not all, of the regiments in this division maintain regimental hos- 
pitals.. For instance, the Ninth New York has from 6 to 8 men in a local hospital 
out of 60 supposed to be in quarters. In the division hospital are 33. The regi- 
ment has had about 30 cases of typhoid, but the proportion of malarial cases is 
not large. First Arkansas has 37 in hospital and 85 in quarters. When exam- 
ined there was a small regimental hospital maintained by individual subscription, 
in which were 3 cases of dysentery alleged to have been returned from the division 
hospital. First Maine has 7 men in the regimental hospital. Of the 42 officers, 7, 
or 16.67 per cent, are sick, all with typhoid fever. 

The hospital of this division (Major Bradbury, First Maine, in charge) consists 
of 37 hospital, 8 conisal, and 6 common tents, containing 285 cots and 250 patients. 
Eight medical officers are present for duty, with 6 stewards and 138 privates. Of 
the latter, 45 were men of the line detailed from regiments. To this date, August 
7, 1898, 1,190 patients have passed through the hospital, and 56 typhoid cases were 
present. Were all the men in the division who should be in hospital present it 
would be overcrowded, as it has been when men were at times literally upon the 
ground, and at other times medical officers have given up their own accommoda- 
tions to them. Sometimes typhoid patients are returned to their regiments for 
convalescence in order to make room. Speaking generally the condition of the 
hospital is very good. The streets are broad and well policed; the general police 
is excellent; the ordinary wards are very good, but the typhoid ward is too 
crowded and formerly was still more so when the cots touched each other. 

There is great difficulty in disinfecting the bedding. The hospital is brigaded 
but not the attendants,, and there would be difficulty were the command suddenly 
broken up. There are several brigade surgeons at this hospital and it is plain 
that they do not regard that as their proper sphere. The records are well kept, 
but great difficulty is experienced in obtaining supplies. This seems to be partly 
technical and partly from insufficient stores. I examined the record of a requisi- 
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tion made on the 1st, acted on on the 13th, 17th, and 19th, and on the 22d filled in 
part. I saw another where two articles were supplied ont of seventeen anthorized. 
The hospital finds it practically impossible to get intestinal antiseptics, snch as 
salol, or strychnia, or snbgallate of bismuth. It is very largely dependent upon 
regimental and Red Cross funds, and a case of boxes to hold regimental supplies 
has been arranged to stimulate regimental interest, which is quite foreign to the 
principle of these organizations. The Red Cross supplies 1,500 pounds of ice 
daily; milk, food, comforts, and some absolute necessities, as medicines themselves. 

The following figures give the most important facts concerning 
typhoid fever in this division : 



Commands. 



FHrst Brigade. 



2d Kentucky 
9th New York 
Ist Arkansas . 



Second Brigade. 

5th Missouri 

2d Arkansas 

fiQthNew York 



Third Brigade. 

1st Maine 

52d Iowa 

Ist Mississippi 







Total 






Date of 


Total 


number 


Total 
deaths. 


Deaths 


first 
case. 


number 
of cases. 


of recog- 
nized 


from 
typhoid. 






cases. 






June 26 


286 


87 


30 


28 


June 10 


323 


139 


46 


46 


June 2 


228 


83 


23 


19 


June 6 


212 


51 


16 


14 


June 4 


287 


95 


26 


17 


June 12 


299 


191 


25 


23 


June 25 


188 


88 


45 


45 


June 8 


345 


184 


37 


36 


June 1 


397 


98 


33 


29 



Per cent 
of deaths 

amoue 
probable 

cases. 



9.79 

14.24 

8.33 



6.60 
5.92 
7.60 



23.93 

10.43 

7.30 



Per cent 
of deaths 

among 

recognized 

cases. 




Total number of cases of typhoid fever in the nine regiments of this division . 2, 565 
Total number of deaths from typhoid fever in the nine regiments of this 

division .__ 257 

Percentage of deaths among probable cases of typhoid fever _ 10. 02 

Total number of cases of recognized typhoid fever in the nine regiments of 

this division 1,016 

Percentage of deaths among recognized cases of typhoid fever .1 25. 29 

Summary of deaths in tlie Second Division of the Third Army Corps. 



Commands. 



Mrat Brigade. 



2d Kentucky . 
9th New York. 
1st Arkansas . . 

Total 



5th Missouri... 

2d Arl^ansas.. 

60th New York. 



Second Brigade. 



Total 



Third Brigade. 



1st Maine 

52d Iowa 

1st Mississippi 

Total 



Total 
deaths. 



30 
46 
23 



99 



16 
26 
25 



67 



45 
37 
33 



115 



Deaths 

due to 

typhoid 

fever. 



28 
46 
19 



93 



14 
17 

23 



54 



45 
86 
29 



UO 



Total deaths 281 

Deaths due to typhoid fever 257 

Percentage of deaths from typhoid to total deaths _ _ 91. 45 
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Colonel Hoff , chief surgeon of this corps, has furnished us with con- 
siderable valuable information concerning sickness in it. Colonel . 
Hoff reported for duty at Chickamauga Park May 25, 1898, and 
remained with this corps during its stay there. When asked to give 
his opinion concerning the introduction of typhoid fever in this corps, 
Colonel Hoff responded as follows : 

Typhoid fever was brought in in the very beginning with the troops. I speak 
now particularly of the Third Corps with the history of which I am familiar from 
the date of its organization. Three regiments joined the Second Division of the 
Third Corps about the latter part of May or early in June, and these regiments 
came on the ground with what was practically a disabling sick list. These three 
regiments were the First Mississippi and the First and Second Arkansas. The 
record of the First Mississippi begins on the 12th of June, and total of sick reported 
for that day was 64. This number did not include all of those actually sick. 
There was a large number in the regiment who were sick, but who were not 
reported at that time. You will see (referring to a chart showing the curve of 
sickness in this regiment) as we go on we come to a very remarkable upshoot on 
the 30th day of June. This remarkable upshoot is due to the fact that that regi- 
ment was vaccinated at this time. There were 100 or more men suffering from 
the effects of vaccination, so this upward move of the curve must be regarded as 
only an incident. It will be seen that this upward turn reached its maximum on 
July 3. After this there was a gradual subsidence until the sick report went down 
to about what it was in the beginning, showing 85 men on the sick report on the 
7th day of July. From the latter date on the sick list increased, as you see, with 
considerable rapidity, reaching the maximum on August 20, on which date the 
total on sick call numbered 210. From August 20 to September 9, when the First 
Mississippi left Lauderdale, the sick curve declined. This is in part due to the 
fact that men were sent home on sick furlough and were not carried on the sick 
report. It does not necessarily indicate diminished sickness. The Arkansas regi- 
ments came into this camp in practically the same condition as did the Mississippi 
regiment. 

It should be understood that in the above statement Colonel Hoff 
was speaking of total sickness and not of typhoid fever especially. 
He convinced us that these three regiments came to Chickamauga 
with a high sick list and continued in this condition throughout their 
stay. It will be seen by reference to the tables already given that of 
the regiments of the Second Division of this corps (excluding the 
Sixty-ninth New York, which remained at Chickamauga Park for 
only a few days) all except the Second Kentucky and the First Maine 
reached Chickamauga Park infected with typhoid fever, while of 
those of the First Division (excluding the Fifth Maryland, which 
remained at Chickamauga Park for only a few days) all reached the 
park infected with typhoid fever with the exciaption of the Eighth 
New York. 

Continuing his testimony. Major Hoff stated: 

The Fifty-second Iowa and the First Maine reached the park in excellent con- 
dition. Going over the First Division, the Second Nebraska, Second Missouri, 
and Fourteenth New York came in excellent shape. The Eighth New York had 
a doubtful record so far as is indicated by total sickness from the very beginniug. 
Typhoid fever gradually spread from the infected regiments and soon there were 
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cases in every regiment of the corps. By the middle of Jnly or earlier all regi- 
ments were reporting a few cases of typhoid fever, but it conld be called epidemic 
only in the three regiments mentioned (First Mississippi, First and Second 
Arkansas). In most of the regiments at that time typhoid fever was scarcely 
recognized, most of the cases being designated as ''malaria.*' Up to the middle 
of Angnst, possibly later, I believe that the infection was spread by means of 
flies. I believe the water supply became infected about the latter part of Jnly. 
and from that time on there was a decided rise until it culminated about Aug^nst 2U. 

Colonel Hoff believed that the general water supply taken from 
Chickamauga Creek became contaminated by the drainage from the 
camps, but that water contamination was not confined to this source. 

He stated : 

I thought that every spring and every well, or almost all, in the park must have 
partaken of the infection. This is only an opinion, but the fact that we had an 
extraordinary and widespread morbidity leads to the inference that there must 
have been some common cause. 

When asked about the first case of typhoid fever, Colonel Hoff 
stated : 

The first case of typhoid fever that was diagnosticated appeared in the Second 
Division hospital abont Jnne 15. It appeared about the time when the cases began 
to be carefully investigated. The hospital opened abont June 10, but it was not 
in rauQing order nntil aboat Jnne 15, and I have no doubt that had a careful 
investigation been made earlier cases of typhoid fever would have been recog- 
nized before the time given. It is difficult for anyone who has not been throngh 
it to understand what a herculean task it was to introduce even the simplest form 
of reports amon^ these organizations. We asked the regimental officers to report 
to us every day the number of people excused from duty, and we insisted upon this 
report. After receiving it, I freciuently sent an inspector around to find out 
how the consolidated report agreed with the regimental reports, and I would t»ften 
find a difference of 50 or 60 between the reports. These inaccuracies were not 
confined to the medical department. It frequently happened that the consolidated 
monthly report showed a loss of more than 1 ,000 men. We kept no specific acconnt 
of typhoid fever. We had a general record of the morbidity without reference to 
any one disease. There were many cases of measles and mumps, and a good many 
cases of fever diagnosticated as '* ma arial fever." A few of the cases were diag- 
nosticated as* 'typhoid fever," but the latter were, in proportion to the whole, 
comparatively rare. 

When asked if he could approximate the date on which he believed 
the general water supply became infected, Colonel Hoff stated: 

I should say about July 20, judging from the rapid advance of the disease from 
that time. 1 do not mean to say that the number of cases began to increase imme- 
diately after July 20, but that the increase was more marked two or three weeks 
after this date, and this is the reason why I believe that thei'e must have been 
some infection about that time from some source that was capable of producing a 
general infection. The water supply was the only thing the regiments were using 
in common. The advance of the disease so iar as the First Division of the Third 
Army Corps is concerned was exceedingly slow. This division always had a lower 
curve than the Second Division, but the two curves went up simultaneously. 
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Colonel Hoff was of the opinion that the Second Division suffered 
more heavily than the First on account of the presence in the Second 
Division of the three highly infected regiments. He also believed 
that the infection spread from the Second Division through the First, 
notably through the Third Brigade of the First Divisipn, which was 
encamped very near the Third Brigade of the Second Division. 

The following figures show the relative prevalence of typhoid fever 
and the mortality from this disease in the two divisions of the Third 
Army Corps: 

Total number of cases of probable tyifhoid fever in 8 regiments of the First 

Division 1, 853 

(It will be seen that this inclndes the Second New York, which remained 
at Chickamauga only 12 days. ) 

Total number of cases of probable typhoid fever in the 9 regiments of the 
Second Division * 2,565 

Total number of deaths from typhoid fever in 8 regiments of the First 
Division ... _ 160 

Total number of deaths from typhoid fever in the 9 regiments of the Second 
Division _ 257 

Percentage of deaths among probable cases of typhoid fever in 8 regiments 
of the First Division __ _.. 8.63 

Percentage of deaths among probable cases of typhoid fever in the 9 regi- 
ments of the Second Division , _ . 10. 01 

Total number of cases of recognized typhoid fever in 8 regiments of the 
First Division 725 

Total number of cases of recognized typhoid fever in the 9 regiments of the 
Second Division _ . _ 1^ 016 

Percentage of deaths among recognized cases of typhoid fever in 8 regiments 

of the First Division 22.06 

Percentage of deaths among recognized cases of typhoid fever in the 9 regi- 
ments of the Second Division _ . _ .^ 25.29 

Aggregate strength of the 8 regiments in the First Division 9, 444 

Aggregate strength of the 9 regiments in the Second Division 11, 124 

Percentage of cases of probable typhoid fever in 8 regiments of the First 
Division _ _ ._. 19.62 

Percentage of cases of probable typhoid fever in the 9 regiments of the 
Second Division 23.06 

It will be seen from these figures that typhoid fever was both abso- 
lutely and relatively more prevalent in the Second Division than in 
the First Division of this corps. 

Aggregate strength of the 17 regiments of this corps 20, 568 

Total number of cases of probable typhoid fever in the 17 regiments of this 
corps -- , 4,418 

Percentage of cases of probable typhoid fever in the 17 regiments of this 
corps 21.47 

Total number of deaths from typhoid fever in the 17 regiments of this 
corps 417 

Percentage of deaths among probable cases of typhoid fever in the 17 regi- 
ments of this corps 9.43 

7273 3 
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The following table will show the morbidity and mortality from 
typhoid fever in the Third Army Corps: 



CoDimandB. 



Commands. 



Mean 
strength. 



FIRST DIVISION. 

Uth New York 

1st Hisaonri 

5th Maryland 

2d Nebraska 

2d New York 

3d Tennessee 

Ist Vermont 

8th New York 

Total 

SECOND DIVIBIOJT. 

2d Kentucky 

•thNewYork 

Ist Arkansas 

6th Missouri 

2a Arkansas 

e»th New York 

Ist Maine 

52d Iowa 

1st Mississippi 

Total 

Total Third Army Corps 



1,277 

1,275 

985 

1,293 
996 

i,aji 



9.444 



11.124 



30,5^>8 



Cases of typhoid 
fever. 

' Certain 
Certain, i and 

, probable. 



95 

46 
147 
56 
46 
61 

190 



r25 



233 

216 
250 
167 
161 
123 
278 
435 



1.853 



1,3«J2 


87 


286 


1,292> 


139 


323 


1,290 


83 


238 


1,274 


51 


212 


1,291 


ft5 


287 


i,oat) 


191 


299 


1,286 


88 


188 


1.304 


184 


345 


1,029 


98 


397 



1,016 



1,741 



Deaths 

from 

typhoid 

fever. 



I Destbs 
from an 



24 
11 
17 

22 
30 
12 
22 
22 



160 



2,565 



2< 
46 
19 
14 
17 
23 
45 
36 
29 



31 

14 
18 

26 
31 
1» 
26 
23 



188 



257 



4,418 



4i; 



30 
46 
23 
16 
26 
25 
45 
31 
33 



281 



46d 



FIB8T DIVISION. 

Uth New York 

1st Missouri 

6thMaryland 

2d Nebraska . 

2d New York 

8d Tennessee 

1st Vermont 

8th New York 

Total - 

SECOND DIVISION. 

2d Kentucky 

9th New York 

1st Arkansas 

6th Missouri 

2d Arkansas 

09th New York 

1st Maine 

52d Iowa 

1st Mississippi 

Total 

Total Third Army Corps 



Deaths from 
typhoid fever 
in 100 cases of — 



Certain 
typhoid. 



Certain 

and 
probable. 



I 



25.26 
23.91 
11.56 
39.28 
&5.21 
19.65 
26.19 
11.57 



22.06 



10.30 
5.09 
6.80 
13.17 
18.63 
9.75 
7.91 
.5.17 



8.63 



32.18 
33.09 
22.89 
27.45 
17.89 
12.04 
51.13 
19.56 
29.59 



25.29 



23.95 



9.79 

14.24 

8.33 

6.60 

5.92 

7.69 

23.93 

10.43 

7.30 



10.01 



9.43 



Percent- 

ag«^ of 

deaths 

from 

typhoid 

to deaths 

from all 

diseases. 



Morbidity of 
typhoid fever 
in 1,000 mean 
strength— 



For cer- 
tain 
cases of 
typhoid. 



77.41 
78.57 
94.44 
84.61 
96.77 
63.15 
84.61 
95.ft5 



85.10 



93.33 

100 
82.60 
87.50 
65.39 
92 

100 
97.29 
87.87 



91.45 



88.91 



74.39 
36.07 

149.23 
42.97 
45.36 
47.17 
84.33 

146.04 



76.76 



65.31 

107.58 

64.34 

40.03 

73.58 

186.15 

68.42 

141.10 

95.23 



91.33 



84.64 



For cer- 
tain and 
probable 
cases of 
typhoid. 



182.45 
169.41 
253.80 
127.39 
158.77 
95.12 
279 11 
318.98 



196.20 



214.71 

250 

176.74 

166.40 

222.30 

291.42 

146.19 

264.57 

385.81 



230.58 



214.79 



Deaths 

from 

t3rphoid 

fever in 

1,000 of 

mean 

strength. 



18.79 
8.6S 
17.25 
16.88 
29.58 
9.28 
22.06 
16.91 



16.94 



21. OS 

35.60 
14.72 
10.99 
13.16 
22.41 
34.99 
27.60 
28.18 



23.10 



20.27 
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CHAPTER VI. 

GENERAL BEMABKS CONCERNING TYPHOID FEVEB IN THE 

FIRST AND THIRD ARMT CORPS. 

Site. — The surface of Chickamauga Park is gently rolling, with 
sufficient grade to carry away the heaviest rainfalls. There are no 
morasses or swamps within the park. The surface is partly cleared 
and partly wooded, but everywhere the undergrowth has been cut out 
and there is nowhere dense forest. In some places local areas are 
somewhat flat and may be damp during a rainy season; especially is 
this true when the flat surface is covered with woods. With the 
exception of such localities as these there is no part of the park where 
an excellent site for a regimental camp might not be secured. Most 
of the little streams that draiti the park are dry except after rains. 
However, some of them are fed by springs and flow continuously. 
Most of the drainage from the park passes ultimately into Chicka- 
mauga Creek, which flows along the southeastern border. A large part 
of the park is covered with magnesian limestone, upon which there 
has been deposited gravel, which varies in depth from a few inches 
to many feet. The strata of this limestone have been broken and 
thrown into ridges which dip at various angles. The outcropping 
rock is in many places broken and fissured in every direction, so that 
water easil}'' percolates through the crevices and between the layers, 
frequently appearing on the surface and forming wet- weather springs. 
When the .water penetrates greater masses of rock and passes for 
greater distances under the surface and accumulates in larger vol- 
ume, permanent springs are formed. So far as th^ surface and soil 
are concerned there is onlj^ one objection to Chickamauga Park as an 
encampment for a large body of troops. This objection lies in the 
difficulty universally experienced in the summer of 1898 in digging 
sinJts of sufficient size and depth and in having proper material with 
which the contents of these sinks could be covered. In many places 
the magnesian limestone lies directly on the surface. Pits could be 
made only by blasting, and when thus made were of insufficient size 
and could not be properly cared for. 

It is a matter of some surprise that so many of the regiments 
located at Chickamauga should have encamped in the wooded por- 
tions. However, as has been stated, the woods were not dense any- 
where, the undergrowth having been cut out so that it was easy to 
drive a team through any of the wooded portions of the park. There 
were some reasons for the regiments locating in the wooded rather 
than in the open spaces. In the first place many of the regular regi- 
ments were temporarily encamped in the park during April, 1898, 
before the arrival of the volunteer regiments. The regular troops 
left the park late in April or early in May, and most of these regiments 
went to Cuba. The volunteer regiments on arriving found that the 
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most desirable sites in the open portions of the park had already been 
occupied by the regular commands. Recognizing the fact that it was 
not safe to occupy sites so recently vacated by other regiments, the 
volunteers felt compelled in many instances to locate in the woods. 
In the second place, the open spaces were reserved in part for drill 
grounds. There were daily regimental and brigade drills and less 
frequently division and corps exercises. Thirdly, some of the open 
fields had been leased from the Government by individuals, who 
refused to allow the troops to occupy these lands. This necessitated 
negotiations, which took time, and in the meanwhile the regiments 
encamped in the woods. However, we do not think that a great deal 
of stress should be laid upon the fact that the regiments were encamped 
in the woods. As has been already stated, these woods were well 
lighted and penetrated by the rays of the sun in every part. It is 
possible that the site of the First Mississippi Volunteer Infantry was 
in a space too densely wooded. 

So far as the locations of the camps are concerned, there is one criti- 
cism that must be made by anyone who knows anything of the sanita- 
tion of camps. There is no adequate reason why the regimental camp 
sites in Chickamauga Park should not have been changed every three 
weeks, and yet it is a fact that many a tent pitched there in May was 
not moved until the regiments dispersed late in August. The records 
show that regimental medical ofl&cers petitioned time and time again 
for a change in camp' sites and that such petitions were in naany 
instances wholly ignored. Everyone versed in camp sanitation knows 
that under the very best conditions any given site will become more 
or less contaminated when occupied for a few weeks, and it is strange 
that the desirability of frequent changes in camp sites in Chicka- 
mauga Park during the summer of 1898 was not recognized and acted 
upon by superior line officers. 

On account of the rolling character of the surface and the geological 
formation already described, it sometimes happened that one regiment 
had its health endangered by drainage from other regiments. This 
was so plainly the case in the Second Division of the Third Army 
Corps that it is strange that it was not early recognized and that the 
camps of some of the regiments were not changed. 

Drainage, — As has already been stated, nearly every acre in the 
park is provided with such excellent natural drainage that the excess 
of water falling upon it in the heaviest rain is soon removed. Numer- 
ous small streams wind among the slightly elevated knolls and act as 
natural sewers. One of the larger of these streams, known as Cave 
Spring Branch, through its tributaries receives the drainage of a large 
portion of the area covered by the encampments. This stream flows 
into Chickamauga Creek, and the relation of the junction of these two 
streams to the intake of the general water supply will be discussed 
later, Ou account of the variations in dip of the layers of limestone, 
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and also on account of the crevices in the layers of this stone, the 
drainage is not always on the surface. Water falling on an elevated 
area in the park in part passes down between the tilted and broken 
layers of limestone and reaches the surface at the foot of the hill. If 
the distance under ground traversed by the percolating water is short 
and the depth' of penetration is not great, a wet-weather spring results; 
on the other hand, if a larger volume of water accumulates under the 
ground and percolates to a greater distance, a permanent spring 
results. The layers of limestone rock vary much in thickness. In 
many places they are superimposed one directly upon the other; in 
other localities the layers are separated by deposits of clay almost as 
hard as the rock itself, so that in drilling there is no noticeable differ- 
ence between the rock and clay. For the reasons already given, the 
waters of many of the smaller springs, of some of the larger ones and 
of some of the wells, became more or less turbid after heavy rains. 
This can be accounted for only by contamination with surface drain- 
age. It will be readily seen that with the conditions as here described 
a polluted surface necessarily led to polluted springs and wells. 

Water supply. — Througli and about the park are numerous large 
springs, supplying an almost unlimited quantity of water, which is 
apparently of the very best quality. Undoubtedly, when there is no 
unusual surface pollution about them, the water from any and all of 
these springs is quite safe. However, the largest of them may be con- 
taminated to a greater or less extent by surface drainage. Crawfish 
Spring, the flow of which is estimated at 60,000,000 gallons per day, 
sometimes becomes muddy after heavy rains. In its normal state 
this is one of the most beautiful springs in the world. Numerous 
large springs, such as Sweet Spring, Blue Spring, Georgia Mineral 
Spring, Rossville Spring, etc., located outside of the park, furnished 
drinking water for the troops. From most of these springs water was 
dipped in pails,. the man dipping the water standing upon the edge of 
the spring and with the water often undoubtedly falling over his boots 
and possibly contaminating ^the source of supply. The water was 
hauled to the camps from these springs in headless barrels. The bar- 
rels were deposited in the camp, and men dipped with clean and 
unclean cups, possibly with clean and unclean hands, water from 
these barrels and drank it. It must be admitted that the possibilities 
of occasional contamination of. portions of the water obtained in this 
way were not insignificant. 

We have already referred to the wet-weather springs. We are 
quite confident that these were a means of infection. Especially do 
we believe that this was true in the Second Division of the Third Army 
Corps. The location of some of the regiments of this corps was such 
that the contamination of wet- weather springs breaking out from the 
base of hills occupied by them was almost absolutely certain. 

There are numerous wells throughout the park. These differ con- 
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siderably in construction. It is generally believed that all of the wells 
in the park are driven ones. However, we have already seen from 
the testimony of Major Hysell that this is not true of Jay's Mill well. 
In regard to the wells General Boynton, chief commissioner of the 
park, made this statement to us: 

We had nine driven wells here when the troops began to arrive. These had 
been in use two or three years. Soon we saw that the supply from these w^oiild 
be insufficient. We obtained five drilling machines and began to put down wells 
as fast as we could wherever they were wanted. Most of this drilling was done 
before the rainy season set in. In boring for these wells we passed through gravel 
and loose rock near the surface, then we struck very solid rock, which rang^ed in 
thickness from 80 to 164 feet. A few of the wells are bored through less than 80 
feet of rock, while others are carried through 164 feet of rock. In drilling there 
is no evidence of cavities. The water flows in when we get down to what we call 
the water-bearing stratum. Usually while boring it is found necessary to jwiir 
water into the hole to facilitate the action of the drill. After the water-bearing 
stratum has been reached, the water rises to within 10 feet of the surface, some- 
times nearer. For instance, the well at the McDuffield place, which is 168 feet 
deep, was perfectly dry through 164 feet of rock, and immediately as soon as we 
got to the water-bearing stratum it came up to within 4 feet of the surface. At 
the Brotherton place the well is 125 feet deep, and most of it through solid rock, 
and the water goes to within 4 feet of the surface. 

We found considerable diversity of statement concerning the 
inquiry as to whether or not the water from these driven wells became 
cloudy after heavy rains. General Boynton stated this occurred in 
only three wells within the park. He thought that in the case of 
these it could be explained only by contamination with surface drain- 
age. Others stated that many of the wells in the park furnished tur- 
bid water after heavy rains. We think that there can be no doubt 
that there must have been surface contamination of at least some of 
these wells, and possibly the water from these may have served as a 
factor in the distribution of typhoid fever. The construction of these 
driven wells was apparently very good. The drill made an opening 
of a little more than 6 inches in diameter through the solid rock. Into 
this hole a wrought-iron casing was driven to a sufficient depth to 
make it water-tight. The casing above the rock was then set in 
hydraulic cement. Notwithstanding this care there can be no doubt, 
as above stated, that the water did occasionally become turbid, and: 
when this happened the only explanation possible is that the turbidity 
was due to surface drainage. 

In addition to the above-mentioned sources, water was pumped 
from Chickamauga Creek and distributed by means of pipes through 
the various organizations encamped in Chickamauga Park. The only 
troops that did not receive piped water from Chickamauga Creek w^as 
the Second Division of the First Army Corps. The regiments of this 
division were located quite distant from any of the pipes, and this 
water could have been used by men belonging to this division only 
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occasionally. The intake of the water supply from Chickamauga 
Creek was most unfortunate, as shown by the following illustration: 

^ . ^ , X. / / Oridinaf inflow. 

Inspection of intake of / / i/ 

water from Chickamauga / / r- 

Creek. / y/ --v. X r^^^^y^rJ^/^g Branch. 




Space marked X was 
originaf/y on/y water. 
Distance y^y = 45 feet. 



We have already mentioned the fact that a small stream, known as 
Cave Spring Branch, drained a large part of the territory covered by 
the encampments. This stream empties into Chickamauga Creek, 
and the intake of the general water supply was located dangerously 
near the junction of these streams. In fact, the intake of the water 
supply was immediately at the junction of the two streams. How- 
ever, Cave Spring Branch was deflected from its course by a canal 
and dam, so that it emptied into Chickamauga Creek about 45 feet 
below the mouth of the intake pipes. The first attempt to deflect 
Cave Spring Branch consisted of a flimsy riprap wall, consisting of 
brush and broken stones. This poorly constructed dike was washed 
away by the first heavy rain, and Cave Spring Branch resumed its 
original course and flowed into Chickamauga Creek directly around 
the mouth of the three intake pipes. There certainly was no ade- 
quate excuse for taking the water from this point, and there can be 
but little doubt that the water supplied through the pipes did on 
more than one occasion become contaminated with the drainage from 
the camps flowing into Chickamauga Qreek through Cave Spring 
Branch. With typhoid fever generally distributed through the regi- 
ments, the infection, as we have already seen, being brought to the 
park by most of the regiments, and with the drainage from all of these 
camps swept into this stream, it is impossible that the water of Cave 
Spring Branch should have escaped specific contamination with the 
typhoid bacillus, and it is well-nigh impossible that the water of 
Chickamauga Creek, pumped through the pipes and distributed 
through the camps, altogether escaped this contamination. In our 
opinion, there is but little doubt that the general water supply at 
Chickamauga became slightly contaminated. However, we are con- 
vinced from the distribution of the disease through the different 
organizations that contamination of the water supply was only one of 
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the means through which the disease was spread. Moreover, as wi 
have already seen, the Second Division of the First Army Corps w^ 
quite removed in its location from the water mains and pipes, and il 
men of this division could onlj^ occasionally reach fhis water, and y 
this division suffered like the others from typhoid fever. For the- 
and other reasons that have already been given, we are inclined t 
think that infected water was not the chief source of the spread t 
typhoid fever among the troops encamped at Chickamauga. 

Unfortunately no satisfactory bacteriological examination of any 
of the waters used by the troops at Chickamauga was made at ih 
proper time. On August 5, 1898, Professor Slocam, of Knoxville 
Tenn., made a chemical analysis of forty-three samples of water take: 
from various sources in the park. This analysis consisted of a dete' 
mination of the amount of oxygen consumed. While we do not phi- 
any stress upon the value of these analyses, inasmuch as the evident 
furnished is not convincing, we think ourselves justified in presenting 
in the following tabular form the results of Professor Slocum's work 



Results of analysis of water from variotis sources used 
Oeorge H. Thomas, Chickamauga Parky Georgia, 



by the troops in Cartu 
August 5, 1898, 



No. 



2 
3 



5 


7 
8 

10 



Souroe. 



Well.. 
Spring 



«p 

W( 



oil 
.do 



Spring 
Well.. 
Spring 

do.. 

...do.. 
Well.. 



Location. 



11 

12 
13 
U 


....do... 

Spring . 

Well... 

....do... 


15 


....do... 


16 


....do... 


17 


....do... 


18 


....do... 


19 


....do... 


20 
21 


....do... 
....do... 


22 


....do... 


23 
24 


..-.do... 
Spring . 


25 


Well . . 


26 


do... 




» 



Oxygen l 
con- I 

samed | 
inli)0,OU); 

parts. 



Quality of 
water. 



Remarks. 



Brotherton road at Howell's 
battery. 

Jay's mill , 

Alexander road at Tom Little's, 
12th MinneHota. 

Viniard- Alexander road, Wal- 
thall' s shou. 

MulliH, north end of park 

hyor IIouHO yard 

Blue, ov(>r Chicicamauga Crook. 

Ellis, on Hing^old n)ua 

Cloud, on Laf Avotto rond 

Reeds, Urothortou road, south- 
west of Brannan'M, l(M)th In- 
diana. 

Dyer liouse. wostof. near spring 

Dvers, wuwt of house 

Wood'.H yard 

Brotherton road, at old county 
road. 

Brotherton road at Bragg's 
headquarters. 



Lafayette road, south of Haw- 

miU B^ork. 
Brotherton road at Jay's Mill 

junction. 
Vmiard House yard 

Reed's, Brotherton road, west of 
2d Minnesota monument. 

Brotherton House 

Lafayette road, 250 yards south 
of Brotherton's. 

Jay's mill road, north of Alex- 
ander road. 

Bagwell's store 

White Smith's, near ravine ..... 

Brannan's house yard (old well) 
Brannan's front yard 



0.28 

.(19 
.06 



Impure . . , Cased well, not used. 



Pure-. 
do.. 



,09 I do 



.10 

.04 

.13 ! 

.(M 

.10 

.10 



.10 
.21 

.03 

.17 



.06 

.07 

.16 

.21 

.Oil 
.09 

.(H 

.07 
.15 

.30 

.24 



do., 
-do. 

do.. 

do.. 

do., 
.do.. 



do.. 

Impure 
Pure .. 
do .. 



Doubtful 
purity. 



Pure 

— do ... 

Mod i u m 
purity 
Impuru 

Pur" .... 
do — 

. .. do 
Doulitful 
purity. 
.... do ... 



•do... 



Ca.sed well. 
Do. 

Do. 
Do. 



Do. 
Stock onlv. 
Cased well. 

Do. 

Cased well. Use stopped, 
but declared g;oQd after 
analysis by Philadelphia 
board of health or wa- 
ter board. 

Cased well. 

Do. 

Open dug welL 

Cased well. 

Do, 
Do.. 

Do. 

0i)en dug weU. 

Hhallow dug well tJse 

stopped early. 
Hhallow dug well Used 
, »)y ir(X)p8. 
CiiiMid woQ, finished among 



--J 
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Hesulta of analysis of ivater from various sources , etc. — Continued. 



No. 


Source. 


27 
28 


Well... 
....do... 


29 


Spring . 


ao 


Well... 


81 


....do... 


82 
33 


....do... 
....do... 


34 
35 


^^^.: 


86 
37 


...do... 
....do... 


38 


....do... 


8U 
40 


Pipe 

line. 
Well ... 


41 
42 
43 


....do... 

....do... 

Spring . 



Location. 



Benton's house yard 

Alexander Bridge road, between 

Winfrey's and Benton's. 
Brock field, west of 

Poe field, northeast of Georgia 

monument. 
Poe field, east of Georgia mon- 
ument. 

Lafayette road, Kelly house 

Glenn-Kelly and Baird road. 

Dyer field 

Dyer field, at water oak 

Lafayette road, north of Kelly 

house. 
Lafayette and Alexahder roads 
Lafayette and Reeds Bridge 

roads. 
Glenn-Kelly and Snodgrass 

roads. _ 



Rostrum, foot of Snodgrass Hill. 

Vittetoe roads, near Vittetoes . . 
Lytle Hill, on Glenn-Kelly road.. 
Scott's, south of Viniard^ 



Oxygen 




con- 
sumed 
in 100,000 
parts. 


Quality of 
water. 


0.07 
.01 


Pure 

do--.. 


.20 
.06 


Doubtful 

purity. 

Pure 




Sample 
broken. 

Pure 

do.... 


.06 


.09 
.03 


do.-.. 

do — 


.10 
.10 


do-... 

do.... 


.10 


do-.. 


.03 

.15 

.08 
.42 
.10 


Medium 
purity. 

Doubtful 
purity. 

Pure 

do.... 

do..,. 



Remarks. 



Shallow dug well. 
Cased well. 

Deep spring. Use stopped 

early. 
Cased well. 

Do. 

Do. 
Do. 

Bold, shallow spring. 
Cased well. 

Do. 
Do. 

Do. 

Pipe line, Chickamauga 

Creek. 
Cased well, not used. 

Cased well. 

Do. 
Large, shallow, open 
spring. 



Classification of Frankland and Tidy, 

Oxygen consnmed in 100,000 parts of water. 
Section 1. — Upland sarface water — 

Class 1. — Water, great orgjanic purity not more than 0. 1 

2. — Water, medium purity not more than __ 21 

3. — Water, doubtful purity not more than _ 4 

4. — Wa*er, impure more than, 4 

Section 2.— Deep wells and springs — 

Class 1. — Water, great organic purity not more than 055 

2. — Water, medium purity not more than. 15 

3. — Water, doubtful purity not more than _ 2 

4. — Water, impure more than 2 

In September, 1898, Acting Assistant Surgeon Carroll, under the 
direction of our board, collected samples of water from various 
sources in Chickamauga Park and submitted the same to bacteriolog- 
ical examination. Of course we understand that the bacterial flora 
of these waters in September does not represent the condition of the 
same waters in August. However, we had the waters examined as 
soon as we were able to do so. We publish in the attached tables 
the results of Dr. Carroll's work. It will be seen that he found the 
bacillus pyocyaneus in many of these waters. We do not know 
that any importance whatever is to be attached to the wide distribu- 
tion of this bacillus in the waters of Chickamauga Park, nor shall we 
attempt to draw any conclusions therefrom. This organism has been 
found occasibnally in the drinking water supplied to various cities. 
We give the results of Dr. Carroll's work without further comment. 
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Results obtained vnth toaterfrom Camp Oeorge H, Thomas , Chickamauga Park, 

Georgia, collected September 27, 1898. 



No. 



1 
2 

3 

4 
5 

6 

7 

8 
9 

10 

11 
12 
13 



^ 

15 
16 
17 
18 
19 



20 
21 



22 
23 

24 

25 
26 

27 
28 
29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
41 

42 

43 

44 
45 



Location of well or spring. 



At foot of Lytle Hill headquarters . . . 

Headquarters well, outside 

Dyer House spring, open l or stock . . . 

Well yard at park headquarters 

Wood's well at park headquarters 

Dyer field spring 

Well at junction of Bayard and Kelly 
roads. 

At Snodgrass crossroads 

Well at west fork of Glenn-Kelly road, 
north of 8nodgrass crossroads. 

First well south of stone crusher, 
Glenn-Kelly road, west fork. 

Muliisspriiig 

McDonald well 

Cloud spring, said to be responsible 
for a number of cases, open, water 
dipped. 

Alexander well, Alexander and La- 
fayette roads. 

Glenn Kelly road, west of Kelly field. 

Kelly field well, Lafayette road 

Kelly House well 

Well east of north end of Poe field . . . 

Shallow well in hard rock, east of Poe 
field, opposite Georgia State mona- 
ment. 

Brotherton well, on Lafayette road.. 

On Lafayette road, south of Brother- 
ton *d, near Humphries' Arkansas 
Battery. 

Means spring, oi)en, water dipped 

Well on Lafayette road, south of saw- 
mill fork of Glenn- Kelly road. 

Vinlard- Alexander road at Blacker's 
house. 

Scott spring, open, dipped 

Chickamauga Creek, one-fourth mile 
above intake. 

Chickamauga Creek at intake 

Cave Spring Branch 

Well on Viniard- Alexander road, 300 

Wrards east of road to Hall's tower, 
ell on Alexander road, north of 

Alexander house 250 yards. 
Well on Viniard- Alexander road, at 

old*black8mith shop of Walthall. 
Well on Jay's Mill road, 100 yards 

north of Alexander junction. 
Well on Alexander Bridge rqad, at 

Osborne's house. 
Well on the old Alexander (county) 

road, halfway between Brotherton 

and Jay's Mill roads. 
Well on Alexander road, between the 

Winfrey and Osborne houses. 
Well on Brotherton road, at junction 

of old Alexander (county) road. 
Well on Brotherton road, at Howell's 

battery; bottle lowered with string. 
Well on Brotherton road, at Bragg's 

headquarters monument. 
Well on Jay's Mill road, 200 feet 

south of Brotherton road. 

Jay's Mill spring. 

Well on Reed's Bridge road, at Bran- 
nan's (Peter's) house. 
Well on the Jay's Mill branch, 400 

Wizards west of Brannan's house, 
ell on Reed's Bridge road, halfway 
between Second Minnesota monu- 
ment and the road from the tower. 
Crawfish Spring, at Leiter Hospital, 

outside. 
Crawfish Spring water, from Leiter 
Hospital faucet. 



4-day culture at 39® to 41" C. 



Plain bouillon ,l.c. c. 

do 

do 

.....do 

do 

do 

do 



do 
do 

do 

do 
.do 
.do. 



.do 

.do 

.do. 

do 

do 

-do 



.do 
.do 



.do. 
.do. 

.do. 

.do. 
.do. 

do. 
.do. 
.do. 

.do. 

.do. 

.do. 

-do. 

.do. 

-do 

-do 

.do 

-do 

.do 

-do 
-do 

-do 

.do 

-do 
.do 



Guinea 

pig, 
weight. 


Died. 


Grama. 
350 
460 
425 
365 
470 
415 
450 


IThoura 
18 hoars. 
17 hours. 

Do. 

Do. 
25 hours. 
17 hours. 


420 

585 


Do. 
Do. 


430 


Do. 


725 
340 
305 


Do. 
Do. 


345 


Do. 


320 
520 
570 
415 
360 


Do. 
Do. 

24 hours. 
17 houra 
Do. 


345 
495 


Do. 
Do 


660 
320 


25 hours. 
17 hours. 


355 


Do. 


325 
575 


Do. 
11 days. 


615 
615 
335 


17 hours. 
11 days. 
34 hours. 


625 


Do. 


355 


17 hours. 


370 


41 hours. 


390 


11 days. 


395 


21 days. 


350 


34 hours. 


765 


17 hours. 
^ 23 hours. 


420 


495 


30 hours. 


435 


17 hours. 


345 
545 


Do. 
Do. 


415 


Do. 


340 


Do. 


370 


Do. 


Not noted. 


23 hours. 
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Results obtained with ivaterfrom Camp George H, Thomas, etc. — Contimied. 



No. 


Location of well or spring. 


5-day cul- 
ture at SQ" 
to 41" C. 


Guinea 

pig, 
weight. 


Died. 


Organism obtained. 


1 


At foot of Lytle Hill headquarters... 

Headouarters well, outside 

Dver House spring, open for stock -.. 


Gas tube, 
0.3 c. c. 

do 

do 


Grama. 

227 

240 
240 

227 

232 
240 
250 

250 
250 

•275 

245 
355 

270 

300 

320 
275 
270 
310 

210 

645 
535 

310 
415 

360 

250 
275 

395 
245 
235 

740 

513 

550 

565 

610 

4a5 
515 
545 
300 
345 

355 

305 

265 




Pyocyaneus, first pig. 
Do. 


2 

a 


10 days. 


4 


Well yard at nark headouarters 


do 


17 hours 


Pyocyaneus. first and 

second pigs. 
Pyocyaneu8,first pig. 


5 


Wood's Veil at park headquarters... 


do 


6 


Dyer field spring 


do 


11 days - 
....do... 


7 
8 


Well at Junction of Bayard and Kelly 

roads. 
At Snodgrass crossroads 


do 

do 


Do. 
Do. 


9 


Well at west fork of Glenn-Kelly 
road, north of Snodgrass cross roads 

First well south of stone crusher, 
Glenn-Kelly road, west fork. 

Mnllis apriTifir , ,_ , 


do. 

do 

do 




Do. 


10 
11 


14 hours 


Pyocyaneus, second 

pig- 
Pyocyaneus, first pig. 


12 


Mfi Donald well - 


do 


10 days 
22 hours 

14 hours 

...do... 
12 hours 

15 hours 
24 hours 

10 days 

32 hours 
17 hours 

1 


13 

14 

15 
1ft 


Cloud spring, said to be responsible 
for a number of cases, oi)en, water 
dipped. ' 

Alexander well, Alexander and La- 
fayette roads. 

Glenn-Kelly road, west of Kelly field. 

Kelly field well, Lafayette rosLd 


do 

do.-.. 

do 

do 


Pyocyaneus, both 
pigs. 

Pyocyaneus, second 
pig. 
Do. 
Pyocyaneus, first pig. 


17 


Kelly house well 


do 


18 


Well east of north end of Poe field. .. 


do 


Pyocvaneus, both 


19 

21 
22 


Shallow well in hard rock, east of Poe 
field, opposite Georgia State monu- 
ment. 

Brotherton well, on Lafayette road.. 

On Lafayette road, south of Brother- 
ton's, near Humphries' Arkansas 
Battery. 

Means spring, open, water dipped . . . 


do 

do 

do 

do 


pigs. 
Pyocyaneus, first pig. 

Pyocyaneus, both 

pigs. 
Pyocyaneus,first pig. 


28 


Well on Layfayette road, south of 
sawmill, fork of Glenn- Kelly road. 

Viniard- Alexander road at Biacke's 
house. 

Scott spring, open, dipped 


do .... 

do 

do 




Do. 


24 
25 


23 hours 
6 hours. 


Pyocyaneus, both 
pigs. 
Do. 


26 


Chickamauga Creek, one-fourth mile 

above intake. 
Chickamauera Crefek at intake 


do 

do.. 




27 


19 days. 
10 days . 

20 days . 


Pyocyaneus, first pig. 


28 


Cave Soring Branch 


.... do 


29 
80 


Well on Viniard- Alexander road, 300 

yards east of road to Hairs tower. 
Well on Alexander road, north of 

Alexander house 250 yards. . 
Well on Viniard- Alexander road, at 

old blacksmith shop of Walthall. 
Well on Jay's Mill road, 100 yards 

north of Alexander Junction. 
Well on Alexander Bridge road, at 

Osborne's house. 
Well on the old Alexander (county) 

road, half wa; t between Brotherton 

and Jay's Mill r^ads. 
Well on Alexander road, between 

the Winfrey and Osborne houses. 
Well on Brotherton road, at junction 

of old Alexander (county) road. 
Well on Brotherton road, at Howell's 

battery; bottle lowered With string. 
Well on Brotherton road, at Bragg's 
headquarters monument. 
Well on Jay's Mill road, 200 feet 

south of Brotherton road. 
Jay's Mill spring 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 




31 
32 


9 days.- 


Do. 
Do. 


33 
34 






35 




Do. 


36 
37 
38 
39 
40 


5 days . . 
34 hours 
22 hours 
20 days . 


Do. 

Pyocyaneus, second 
pig- 


41 


Well on Reed's Bridge road, at Bran- 
nan's (Peter's) house. 

Well on the Jay's Mill branch, 400 
yards west of Brannan's house. 

Well on Reed's Bridge road, halfway 
between Second Minnesota monu- 
ment and the road from the tower. 

Crawfish Spring, at Leiter Hospital, 
outside. 

Crawfish Spring water, from Leiter 
Hospital faucet. 


do 

do 

do».... 




Pyocyaneus,first pig. 
Do. 


42 




43 




Do. 


44 


doi... 






Do. 


45 


do*-... 






Do. 













1 Tubes exhausted. 



I 
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Rendu obtained with water from Camp George H* Thomas, etc — Cdatmned 



No. 



Locatioa of well or spriiiK. 



1 
2 
3 
4 
6 

6 

7 • 

a! 



10 

11 

12 
13 



14 

15 

16 
17 
18 
19 



20 



22 

23 



24 

25 
2(5 

27 
28 
29 



80 
81 

82 
33 
84 

85 



87 

88 




At foot of Lytle Hill headquarters 

Ueada uarters well, outside 

Drer uonse sprinar. open for stock 

Well vard at park headquarters . 

Wooa's well at park headquar- 
ters. 

Drer field spriuflr 

Well at junction of Bayard and 
Kelly roads. 

At Snodgrass crossroads 

Well at west ton of Glenn-Kelly 
road, north of Snodgrass cross- 
roads. 

First well south of stone crusher, 
Ulenu-Kelly road, west fork. 

MuUib spring 

McDonald well 

Cloud spring, said to be responsi- 
ble for a number of cases, open, 
water dipped. 

Alexander well, Alexander and 
Lafayette roads. 

Glenn- Kelly road, west of Kelly 
field. 

Kelly fiela well, Lafayette road.. 

Kelly hou8«? well 

Welfeant of north end of Poe field 

Shallow well in bard rock, east 
of Poe fi<;ld. opposite Georgia 
State monuQK'nt. 

Brotherton well, on Lafayette 
road. 

On Lafayette road, south of 
Brother ton'H, near Humphries* 
ArkanwiK Battery. 

Means spring, open, water dippe<l 

Well on Lafayette road, south of 
sawmill, fork of Glenn-Kelly 
road. 

Viniard- Alexander rr>ad at Black- 
er's house. 

Scott npring, open, dipped 

Chickamauga Creek, one-fourth 
mile above intake. 

Chickamauga Creek at intake 

Cave Spring Branch 

Well on Viniard- Alexander road, 
300 yards east of road to Hall's 
tower. 

Well on Alexander road, north of 
Alexander houHe 250 yards. 

Well on ViuiardAlexander road, 
at old blacksmith shop of Wal- 
thall. 

Well on J ay's Mill road, 100 yards 
north of Alexander Junction. 

Well on Alexander Bridge road, 
at Osborne's house. 

Well on the old Alexander 
(county) road, halfway be- 
tween Brotherton and Jay^s 
Mill roads. 

Well on A lexander road, between 
the Winfrey and Osborne 
houses. 

Well on Brotherton road, at junc- 
tion of old Alexander (county) 
road. 

Well on Brotherton road, at How- 
ell's battery; bottle lowered 
with string. 

Well on Brotherton road, at 
Bragg's headquarters monu- 
ment. 



Fermentation teat. 



Lactose 

Saccharose. 

Glucose 

Lactose — 
Glucose — 

Saccharose 
Glucose 

Lactose — 
Glucose .... 



Lactose — 

...do 

Saccharose 
Lactone — 



Glucose — 

.....do 

Sficcharose. 

do 

Lactose 

do 



Saccharose. 
Glucose 



Saccharose 
Glucose 



....do 

Lactose ... 
.....do 



Glucose 

do.. 

do.. 



.do 



Saccharose. 

do 

do 



do 

Lactose 



Saccharose. 



Lactose — 



Saccharose. 



First day. 


a 


m 
ja 

1 


1 

2 


Condition of wa:-? 


1 
Cm. < 
6.0 
6.2 
5.5 
.6 < 
4.2 


1 

6.8 Max. 

12.0 • 1S.4 
7.6 Max. 
2.0 2.2 
5.3 Max. 


Max'. 


donded. 
Cleu-. 
Do. 

DOl 

Do. 


4.6 
2.5 


7.5 ' 8.0 

6.1 6.6 

1 


Max.' Quite cloady. 
Max. Do. 


8.0 



4.8 'Max. 

1 


"o" 


Clear. 
Do. 


.6 


9.0 


Max. 


.... • 


Do. 1 


4.8 
1.2 
6.5 


5.5 Max. 

2.0 3.2 
8.5 Max. 

1 


3."5" 


Slightly opaleaoen: 
Clear. | 
Do. 


5.0 


11.5 11.6 


Max. 


1 
Very doady. 


1.2 


4.5 Max. 




Clouded. 





1.3 
L5 


L5 


5.0 

4.8 


Max. 



6.1 

6.4 


 

Max. 
Max. 


Very doadv. 
Opaque yellowish 
Quite cloudcHl. 
Pale brownish yel 
low in color. 














Clear. 


2.7 
5 


8.5 

10.6 
Max. 


9.5 


Max. 


Opaque dirty 
brownish yellow 
in color. 

Clear. 


4.3 






Clouded, dirty 
looking. 










4.2 


9.0 10.1 


Max. 


Clear. 


5.0 
6.0 


5.6 
6.6 


Max. 
Max. 


:::::. 


Slightly opalescent 
Clouded. 


6.0 
3.6 



9.6 

7.8 
2.0 


Max. 

Max. 

2.3 


2."5' 


Do. 
Slightly cloudy. 
Clear. 


e.i 


6.0 


Max. 




Quite cloudy. 














Clouded. 


3.3 


4.0 


Max. 




Clear. 














Do. 


.« 


3.0 


3.4 


Max. 


Slightly clouded 














Do. 














Clear. 


2.0 


6.6 


10.3 


Max. 


Quite clouded; 
murky. 














Clear. 



45 



I^esults obtained with water from Gamp George H, Thomas ^ etc. — Continned. 





Location of well or spring. 

1 


Fermentation test. 

• 




o. 


i 


-*3 


• 

& 

13 
• P 


• 

Si 
u 
§ 


i 


Condition of water. 





Well on Jay's Mill road, 200 feet 

south of Brotherton road. 
Jay's Mill sprinsr 


Glucose 

Lactose 

Glucose 

do 


Cm. 
2.4 

3.5 

3.8 

3.0 


Cm. 
4.6 

10.0 

6.5 

7.5 


Cm,. 
9.0 

11.0 

Max. 

8.3 


Cm. 
Max. 

Max. 
Max. 


Opaque; very 

cloudy. 
Clouded; rust col- 


12 

18 


Well on Reed's Bridge road, 
at Brannan's (Peter's) house. 

Weil on the Jay's Mill branch, 
400 yards west of Brannan's 
house. 

W ell on Beed's Bridge road, half- 
way between Second Minne- 
sota monument and the road 
from the tower. 

Crawfish Spring, at Leiter Hos- 
pital, outside. 

Crawfish Spring water, from Lei- 
ter Hospital faucet. 


ored. 
Clear. 

Clouded. 

Opaque; dirty look- 
ing. 

Clear. 


ti 












(5 












Do. 

















Acting Asst. Surg. Charles F. Craig in his report from the bacteri- 
ological laboratory of Sternberg Hospital, to be appended later, gives 
lome information concerning the bacteriology of some of the waters 
n the park. However, as his report refers chiefly to the existence of 
nalaria, we will give the results of his work under that head. 

In order to show that manj^ of the medical officers at Chickamauga 
Park realized the gravity of the situation early in the season, we ^ive 
 rom the large list of papers in our possession the following : 

Headquarters First Brigade, 

Third Division, First Army Corps, 
Camp George H. Thomas, Chickamauga, Ga., June 27, 1898, 

Sir: Owing to the amount of diarrheal trouble and the increase of typhoid and 
other fevers in this brigade, I have the honor to recommend that the command be 
required to use only boiled water for drinking purposes. The present directions 
for boiling water are not carried out. This is partly due to the want of proper 
ntensils and facilities for storing water. I would recommend that ordinary wash 
boilers be obtained for boiling the water, and the proper number of barrels for 
storing and cooling it be procured, but that the command be required to utilize 
such things as they may have until the desired equipment has been obtained. 

As the rear sinks are infected by the excreta of patients with typhoid fever, I 
woald recommend that chloride of lime be obtained in large quantities for their 
disinfection, and that every man using the sinks be required to use earth, or a 
mixture of earth and lime, at once, so that at no time will excreta be exposed to 
the air and flies. 

As this is a very important matter, I would recommend that urgent measures 
be taken to procure the boilers, barrels, and lime at once, without regard to the 
ordinary methods of business. 

I remain, very respectfully, J. D. Glenn an. 

Major and Surgeon^ V, S, V,, Brigade Surgeon, 

The Assistant Adjutant-General, 

First Brigade^ Third Division, First Army Corps, 
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Sinks. — The difficulty that was experienced in digging sinks of 
proper depth has already been frequently referred to. The rocky 
nature of the soil in manj^'^ places made it well nigh impossible to pro- 
vide sinks of proper dimensions. When rock has to be blasted in 
order to prepare a sink, the result must always be more or less unsat- 
isfactory. However, the difficulty in providing and caring for the 
sinks was not confined to their construction. The amount of dirt 
thrown out in the digging of these sinks was inconsiderable, and after 
it had been on the surface in the sun it became almost as hai*d and 
nonporous as rock. When this dirt was thrown back into the sink, it 
did not absorb the liquid contents, but simply displaced the watery 
material, and when thrown in in considerable quantities caused the 
sinks to overflow. There was an almost universal complaint from 
regimental medical officers that lime could not be obtained early in the 
season for the disinfection of sinks. It seems strange that no one 
apparently ever thought of the possibility of manufacturing enough 
lime to supply the entire encampment. There is in the park practi- 
cally an unlimited supply of wood, and certainly an unlimited supply 
of limestone rock. The construction of a few limekilns would not have 
been a herculean task with the large number of men on hand, and this 
might have supplied an abundance of lime. However, we are satisfied 
that if there had been no shortage in lime the condition of affairs would 
not have been greatly improved. The thorough disinfection of the | 
excretions of 60,000 men, when deposited in pits in the earth, and 
especially when scattered on the surface of the earth, is not an easy 
task. We may regard it as an axiom that wherever and whenever a 
large number of men assemble and allow their own excretions to accu- 
mulate about them, there and then typhoid fever will appear and will 
spread. 

We do not mean to imply by this that typhoid fever ever origi- 
nates de novo, nor do we mean to have anyone understand that we 
believe that the colon bacillus, or any other germ present in the 
normal excretions of men, can develop into the typhoid bacillus. 
We do mean that typhoid fever is so widely distributed that in any 
large assembly of men collected from different parts of the country 
there will be some already infected with typhoid fever. From the 
dejections of these the typhoid bacillus will grow and flourish in 
polluted places, and the disease will develop and spread. If the 
troops at Chickamauga had been provided with ample means for dis- 
infecting all excretions, we do not suppose that even under these con- 
ditions typhoid fever would have been altogether unknown, but the 
disease might have been limited to the men who reached the camp 
infected and there could have been no widespread epidemic. We 
are quite thoroughly convinced that some substitute must be provided 
for the pit system in permanent camps. While troops are on the 
march, stopping here and there for a day or tWo at most, pits for the 
disposition of fecal matter are sufficient, but in permanent camps 
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they always have been, are, and probably always will be, a menace 
to the health of any command. While it is true that it was well nigh 
impossible to properly construct sinks at Chickamauga, it must not be 
forgotten that in other encampments where there was no difficulty in 
digging sinks and where there was no scarcity of earth suitable for 
covering their contents typoid fever prevailed extensively. It has 
been urged by some that the great prevalence of typhoid fever at 
Chickamauga was due to the fact that such large numbers of troops 
were massed at one place. Relatively there is some truth in this, but 
at no. time was the density of the soldier population of Chickamauga 
Park as great as that of many pf our cities in which typhoid is a rare 
disease. It can not, therefore, be truly said that typhoid fever at 
Chickamauga was the result of the massing of a large number of men. 
At least the spread of the disease was only incidental to this. If the 
excretions of these men could have been carried away by means of 
properly constructed sowers, or if they could have been disinfected, 
and if camp pollution had not been permitted, and if a pure water sup- 
ply had been obtained, there is no reason why typhoid fever should 
have been more prevalent among the troops at Chickamauga in the 
summer of 1898 than it was in New York City. 

We repeat that, in our opinion, the sink must no longer be per- 
mitted in permanent encampments. When possible, water carriage 
for fecal matter may be adopted, and when this is impracticable the 
thorough disinfection of all fecal matter in tubs as recommended 
by this board will, we believe, reduce typhoid fever in permanent 
encampments to a few sporadic cases. 

Camp pollution. — The greatest sanitary sin committed among the 
troops at Chickamauga in 1898, as well as in most other national 
entjampments, was that of camp pollution. Some of the regimental 
camp sites became most disgustingly filthy. It is unnecessary to 
repeat our evidence on this point. Reference to the regimental his- 
tories already recorded will give one some idea of the condition of 
some of these camps. A few extracts from our stenographic notes, 
taken at the time of our inspection, further illustrate this point : 

In the camp of the*Third U. S. Volnnteer Cavalry we found the sinks full to 
the top with fecal matter; soiled paper was scattered about the sinks, and the 
woods behind the reg meatal camp was strewn with fecal matter. The Second 
Kentucky Volunteer Infantry was located in the woods; fecal matter was depos- 
ited around trees, and flies swarmed over these deposits not more than 150 feet 
from the company mess tents; the odor in the woods just outside of the regimen- 
tal llLes was vile. In the Ninth New York we found three battalion sinks sup- 
posed to have been filled with straw and burned out that morning. Fecal matter 
was found deposited on the ground around trees, and a vile odor permeated the 
air about the sinks. 

We found in the hospital of the Third Division of the First Army 
Corps that the stools were not disinfected at all. The bedpans were 
washed in water and were not disinfected. The fecal matter of attend- 
ants was received in galvanized-iron boxes of very imperfect pattern. 



48 

There was abundant opportunity for the outside of the boxes to 
become foul, and there wask no mea^s provided for proi)erly han- 
dling these boxes. These are illustrations of the condition that we 
found at Chickamauga. When our board visited Chickamaiiga most 
of the regiments had already departed, and it was expected that ojily 
the Sixth TJ. S. Volunteer Infantry would remain. The following is a 
copy of our recommendations to General Boynton concerning the care 
that should be practiced by this regiment: 

Knoxville, Tenn., September 14, 1898, 
General: The board of medical officers convened by Special Orders, No. 194, 
paragraph 40, Adjutant-Generars Office, Washington, D. C, August 18, 1898, for 
the special investigation of the origin and spread of typhoid fever in the army 
camps, begs to submit the following recommendations concerning the Sixth U. S. 
Volunteer Infantry, the only regiment now encamped at Chickamauga Park: 

1, Water supply. — The men of this regiment, being supplied with a presumably 
pure water from Mullis Spring, should be compelled to use this water only and no 
other for any purpose whatever. Every precaution should be taken to see that 
patrol parties should be supplied' with drinking water from this source whenever 
absent from camp on such duty. Suitable bath houses should be erected for the 
use of the men and they should be compelled to use this water for bathing pur- 
poses. Under no circumstances should Chickamauga Creek water or water from 
any other source than this spring be used. If the regiment should be ordered out 
for a march, water from Mullis Spring in abundant quantity should be carried 
along for drink.ng purposes. From an inspection of this spring and its immedi- 
ate surroun '.ings made by the board, we recommend that immediate measares be 
taken to protect the spring against surface drainage. The barrels used for the 
purpose of stormg drinking water should be elevated on supports, furnished with 
stopcocks for withdrawing the water, supplied with tight covers, and protected from 
the sun by a proper shelter: they should be frequently inspected and from time to 
time cleansed and their interiors exposed to the direct sunlight for some hours. 

2, Mess tents and kitchens, — No measures should be omitted to prevent the 
access of flies to the food. The board therefore urgently recommends that both 
kitchens and mess tents should be promptly and thoroughly screened. All milk 
consumed should be boiled and thereafter protected from the flies by proper screens. 
As an additional precaution the cooks and attendants about the kitchens and mess 
tents should be compelled to thoroughly and frequently wash their hands with 
soap and water every time they go to the kitchen and mess tents for the perform- 
ance of their duty. None but authorized persons should be permitted to handle 
the food supplies. Soldiers should be forbidden eating any fruit or drinking any 
liquid except that furnished by the regiment. Men should be compelled to 
thoroughly wash their hands before going to meals. 

3, Kitchen garbage. — Suitable vessels should be provided for the reception of 
kitchen garbage. These should be daily removed and their contents buried or 
burned at some point distant from the camp; for the garbage, zinc barrels with 
proper covers are recommended. 

4, Company sinks. — At the time of the inspection by the board the sinks were 
in foul condition; exposed fecal matter was fpund in every sink. The board can 
not too strongly emphasize the necessity of each individual being absolutely 
required to cover his own excrement with dry earth before leaving the sink, and 
this should not be left to men detailed for the purpose, as with details fecal mat- 
ter is left exposed for hours to the access of flies. The sinks should be sheltered, 
and ditched so as to prevent the access of surface water to them. If the dry earth 
closets should be adopted a box should be provided separately for each hole, and 
should be wide enough to receive the urine and fecal matter without danger of 
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these being deposited outside of or on the exterior surfaces of boxes, as will happen 
"with the boxes now in use at Sternberg Hospital, for instance. An abundance of 
-well-dried and pulverized earth should be provided in storage, completely sheltered 
from the rain. This should be freely used in the bones, each man being compelled 
to cover his excrement as in case of the sink. In addition to the dry earth, lime 
should be used at least once a day, besides always being freely placed in the boxes 
after emptying them. In order to insure the execution of this measure, if neces- 
sary a sentinel should be placed at each sink or closet with positive instructions 
for its enforcement. 

J. Tents. — All tents should have a flooring raised at least 6 inches above the 
ground, and if practicable the soldiers should be provided with cots. All bedding 
and blankets should be daily exposed to the direct sunlight. Men should be com- 
pelled to remove their outer clothing at night. The floors of all the tents should 
be kept clean. 

6, Regimental hospital, — All men with fever should be immediately removed to 
the hospital. The most thorough disinfection of' the stools and urine of all 
patients under treatment in the hospital, and of all bed clothing and personal 
linen should be required as a matter of routine. This recommendation should 
apply not only to all fever patients but also to all others. For the purposes of 
disinfection a solution consisting of 1 part of carbolic acid to 30 parts of water 
should be prepared in large quantities and stored in barrels readily accessible as 
the sole disinfectant. A pint of this should be placed in each b:dpan before it 
receives the discharge from the patient; when the bedpan is removed an addi- 
tional pint of the solution should be added and the vessel carried to the sink, 
emptied, and afterwards thoroughly washed with the same disinfecting solution. 
After each stool the patient's buttocks should be carefully cleansed with this solu- 
tion. Whenever any fecal matter is spilled upon the floors or ground the spot 
should be immediately cleaned and disinfected with this solution. All soiled per- 
sonal and bed linen should be immediately removed and at once immersed in 
the same carbolic solution for at least two hours. Mattresses, bed linen, and 
blankets should be daily exposed to the direct sunlight when not in use. All hos- 
pital-tent floors should be scrubbed dai'y with this solution. The greatest atten- 
tion should be paid to the disinfection and condition of the hospital sink, in addition 
to the thorough disinfection of all stools; lime and dry earth should be thrown 
into the sinks. The possibility of flies gaining access to any fecal matter in the 
sinks should be absolutely prevented by this means. Attendants should be 
required to disinfect their hands after attending each patient in each instance. 
The recommendations made with reference to the company mess tents and 
kitchens apply with special force to the hospital mess tents and kitchens. 

The foregoing apparently minute details concerning water supply, mess tents 
and kitchens, garbage, company sinks, tentage, and hospital must be carried out 
in every particular if typhoid fever, already present in this command, is to be 
stamx)ed out. We therefore recommend that each one of these sanitary regula- 
tions be placed upon the status of military discipline, and that an infraction of 
any of them be as severely punished as any other breach of discipline. In no 
other way can immunity be secured to this regiment of " immunes. " 

Very respectfully, 

Walter Reed, 

Major and Surgeon, U, S. V, 

Victor C. Vaughan, 

Major and Division Surgeon, U, S, V» 

E. O. Shakespeare, 

- Maj(k* and^ Brigg^de^Sui^gfion^ U* S» V» 
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Brig. Gen. H. V. Boynton^ o^ . : .i - ^ . ' 

Camp George H. Thomas^ VMckafnUUga Tdrk," Georgia, 
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Subsequently we reoommended that the galvanized-iron boxes || 
pared by our board and adopted by the Surgeon-General should! 
used in place of sinks. 

After inspecting the Second Division of the First Army Corpi 
Knoxville, the board made the following report : 

B[noxvill.k, Tenn., September 16, i^ 

Sni: The board of medical officers convened per Special Orders, ^o. 194, pa 

graph 40, Adjntant-Generars Office, Washington, D. C, Angnst 18, 1898, respi 

fully submit the following recommendation in compliance with the provisiooi 

said orders: 

1, Water supply, — As far as the board has been able to judge the 'water sun 
appears to be of good quality. The supply of the city of Knoxville proper \ 
been used by the Fourth Tennessee Volunteer Infantry for more than tw^o monli 
and although there are a few cases of typhoid fever in this regiment, these i 
plainly not due to water contamination. The supply of West Knoxville is p 
sumably of good quality. 

2, (a) Kitchen sinks, — All garbage should be received into water- tig^ht ban 
and carried away from the camps daily; wash water should be thrown into pits 
which dry earth and ashes are daily used for covering. As a rule, kitchen sis 
have been found in good sanitary condition. The best cared-for kitchen sinks i 
those of the First West Virginia and Sixth Ohio; the worst those of the Thirt 
first Michigan, Second Ohio, First Pennsylvania, and Fourteenth Minnesoi 
Earth should be placed in the sinks whenever fluid garbage is emptied into thei 
There is needed frequent inspection of these sinks by company and medical oi 
cers to insure a good sanitary condition. 

(6) Company sinks. — With the presence of typhoid fever among the men 
every regiment constituting this division, except the Sixth Virginia Infantry 
recently recruited regiment) , the board must express considerable surprise th 
so little attention is given to the condition of these sinks; not one was found to 
properly cared for; exposed fecal matter, with attendant flies, was found in eve 
sink. The sinks of the Sixth Ohio were in the best condition; the remainder ve 
foul and offensive. This condition, a conntant menace to health, should not 
tolerated any longer. Every soldier in this command should be compelled 
cover with dry earth his excrement as soon as deposited. In no other way c 
sinks be kept in a safe and sanitary condition. If necessary to enforce this or^ 
sentinels should be placed near, each sink to see that men cover at once tb 
excrement. The proposal to keep sinks dark is not considered advisable. IM 
should be admitted so that the sink can be inspected at all times. Once eachd 
lime hhouid be freely used to cover the margins, sides, and bottoms of all sinks, 
the opinion of the board no sanitarynneasure is so important for the health of t 
command as such care of sinks as has been recommended above. At the iDsp 
tion made this day of the camp site of the Sixth Virginia aod Third North Ca 
Una Infantry, it was found that the men of both of these regiments were nsing' 
abandoned s.nks of the First Pennsylvan a Regiment. These sinks were foaii^ 
be in an indescribably filthy condition, disgraceful to any command; not evei 
shovelful of earth had been placed in any sink. If such condition of the sinkf 
this command is to be permitted, then all efforts to stamp out typhoid fever v 
be of no avail. Already typhoid fever has appeared among the men of one 
these regiments (Third North Carolina). 

We visited the camp of the Fourth Tennessee with considerable interest, as 
had undej:^tQ04 tfe^t ijW^ijBgim^nt -had so far escaped typhoid fever. Howev 
we foundVthVsS hacL alieiS^th&d^ 1 dl^afh* from this disease, and there are no^ 
oases of typhoid fever in their regimental hospital. This command has a n 
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mental sink to which no attention is given, and its condition is snch as to practi- 
cally, guarantee the distribution of typhoid fever throughout the regiment. We 
learn that this regiment intends to adopt the '* tub " system of disposing of fecal 
matter. If there be any form of disposition of fecal matter more dangerous to 
the soldier than the unkept sink it is the tub. We have seen abundant evidence 
of this in the Seventh Army Corps. The tub is a portable privy, often laden with 
typhoid infection, which is scattered from the privy to the place where the matter 
is deposited. We beg to protest most earnestly against the tub system. We sug- 
gest that battalion sinks be properly constructed and properly cared for in this 
regiment. If this be done there is the possibility of stamping out the disease. 
We feel quite certain that the medical officer of this regiment will fail to recog- 
nize typhoid fever in its early stage. We therefore recommend that the sanitary 
insx>ector visit this regiment at least twice each week, and that he not only inspect 
the sinks, but also examine the patients in the regimental hospital and in quarters, 
and, should new cases appear, this regiment should be immediately moved to 
another site. This suggestion, that the sanitary inspector look af^ier regimental 
hospitals, should apply to all regiments having such hospitals. He should see 
that the stools of all patients in these hospitals are properly disinfected. Unless 
constant attention be given to the care of sinks and the disinfection of stools, the 
exx>erience at Chickamauga will be repeated at Knoxville. 

3, The division hospital, — The board made an inspection of this hospital on the 
14th instant. The number of patients on this date was about 235. The wards 
were found to be overcrowded, as many as 7 or 8 patients being in each tent. The 
floors of the general pavilion, as well as of the tents, were in a filthy condition. 
As far as the board was able to judge by inspection and by questioning the nurses, 
no attention was paid to the disinfection of either stools or personal or bed linen. 
Patients with garments soiled with typhoid discharges were found in one of the 
wards. Bedpans used for the patients were soiled with discharges not disinfected. 
Open vessels containing the nondisinfected discharges of typhoid patients were 
being carried from the wards to the sink, there emptied without disinfection, and 
the contents allowed to drop upon the surrounding ground. The sink intended 
for the reception of typhoid discharges was very offensive. The margins and 
sides of the sink were in like condition. It was evident upon inspection that the 
surgeon in charge had no appreciation of the need of disinfection of stools or linen 
or ol the need of cleanliness in the hospital. The board found the number of 
nurses to be insufficient. In the opinion of the board no time should be lost in 
securing the services of trained female nurses for this hospital, in order to enable 
proper care and attention to be given to the sick. 

The most thorough disinfection of all stools and urine of all patients under 
treatment in the hospital, and of all bed clothing and personal linen, should be 
required as a matter of routine. This recommendation should apply not only to 
all fever patients, but also to all others. For the purposes of disinfection, a solu- 
tion consisting of one part of carbolic acid to thirty parts of water should be 
prepared in large quantities and stored in barrels readily accessible as the sole 
disinfectant. A pint of this should be placed in each bedpan before it receives the 
discharge from the patient. When the bedpan is removed an additional pint of 
the solution should be added and the vessel carried to the sink, emptied, and after- 
wards thoroughly washed with the same disinfectant solution. After each stool 
the patient^s buttocks should be carefully cleansed with the same disinfectant 
solution. Whenever any fecal matter is spilled upon the floors or ground, the 
spot should be immediately cleaned and disinfected with this solution. All soiled 
personal and bed linen should be immediately removed and at once immersed 
in the same carbolic solution for at least two hours. Mattresses, bed linen, and 
blankets should be daily exposed to the direct sunlight when not in use. All hos- 
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pital tent floors should be scrnbbed daily with this solution. The greatest 
tion should be paid to the disinfection and condition of the hospital sink., 
addition to the thorough disinfection of all stools, lime and dry earth shoi 
thrown into the sinks. The possibility of flies gaining access to any fecal 
in the sinks should be absolutely prevented by this means. Attendants shoi 
required to disinfect their hands after attending each patient in each instanc 

The board especially recommends as an important sanitary measure that i 
with fever should be immediately removed from their r^^ental qi 
regimental hospital to the division hospital. Under no circumstances shoiildl 
men with fever be permitted to occupy the tents with their comrades. 

i. Camp sites. — Since it is true that every regiment in this division has 
and is infected with typhoid fever, it follows that the ground upon which i 
and every regiment has been or is located is also infected. We therefore ^i 
very unwise to encamp a r^^ent upon sites vacated by those lea^-ing. The! 
floors lett by the First Pennsylvania are now being used by the Sixth Vi 
This should^ not be done until these floors have been washed with a 3 per cent i 
tion of carbolic acid and afterwards exposed to the direct rays of the sun fori 
least two davs. I 

The foregoing recommendations are respectfully submitted. 

Walter Rkkd, 
Major and Surgeon ^ U, S. A 
Victor C. Vaughax, 
Mnjor and DiHsion Surgeon, U. S. T. 

The Aixtttaxt-Gexeral Se^x^xd Division. First Army Corps, 

Camp Poiandy KncMjtviUe, Tfnx 

In extenuation of the condition of the cami^s at Chickaniaoga^itbs 
been stateii that all of the n^giments there were on waitinj? orders, aiK 
expecteti every day that they would start the next for Caba or Port< 
Rieix This is true, but it should not l>e offered in extenuation of tin 
condition of the camps. Every camp, even when it is to be occnpi«' 
for only a day, should l>e policed ;is ihorousrbly as if the eommandiiK 
officer knew that he was to remain there for weeks. 

Shi-^Ur^ occupmcu, nr,'^ orrautjt tntuf itf camj^. — On tbispoiBt* 
will copy verbatim from the iv]x>rt of Lieutenant-Colonel Woodlml 
who iuspecteil the tnx^ps at Chirkamaup^ in August: 

All the trooTis are under canvas and nfarly all the canvas is ovepcrowded. 15 
tents are of many patterns— a few sheit-er, mo:^ conical and conical wall; sol 
MAte tt-nts of varioos sizes, the most of wh:ch are so-called ** flood" tentg of ti 
Mississiy pi Valiev, very old and nearly all leaky, ai^d the greatt-r part the improi^ 
common or A 'WiUl t- nt. The oci."nx»antB vary from 2 in the shelter to 4 aod 
in the A, 6 or ^ in :he *' !!ood.*' and :^ or 16 in the conicaL 

Many of the res^ment;tl s-tets are precisely the same as those occnpied fromt 
WiTianing. A few of tbe reiriments have been moved, and it is probable tJ 
m . re are now being chanced, bnt at :be time of my observarion many of the oa 
mi^nds had been in ab>v-> ntely the same ]»os:ti.^n for two months or more- 5 
on> were tbe caiLip sites ihr same, bnt in tbe most instances the tents themsel^ 
stood where ihey had 5rst been placed. In sc^arcrly any insLance was fresh gx^^ 
available, as it sboii.d be. njK^n whivh The t<ent< miirbT be mov€»d lat«Tdly eft 
wet-i or t-en days. on>-*qne:.t".y the irr.^n:.ii tse.f is " »einir p 'isoned impot*! 
\ y I'Tit prrsis"eii:".y by the bnnia:. b niy isiihor.t iLe disin:ectant ami redeem 
LCT..'!!. o: diTt^t snu .iznt n^ion it- Tne CH>^:ri.is of tbe tents, snci as bSaiila 
straw, and t^e like, have been izregiilar.y removed into the open air. bat. • 
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rule, not often enough. Direct touch showed in many instances that these articles 
and the ground were damp. 
''" The camps, speaking generally, were crowded not merely as to inhabitants but 

* as to the neighborhood. There was abundant room between divisions and gener- 

* al ; y between brigades, but many of the brigade camps were too compressed, and with 
^some of the regiments the compression was extreme and in defiance of all sanitary 
'' laws ; this in add Ition to the tents themselves having too many occupants. The diffi- 

* cu-ty probably arose originally from the expectation that many more troops would 

* be sent into the park for whom space must be reserved. In some cases higher 
authority arbitrarily established the regimental lines. Whatever the reason, the 
effect is clear — the tents are overcrowded and without sufficient adjoining space, 

"- the streets are narrow, and the soil is becoming more and more charged with 

' Clth. Owing to reasons previously explained competent sinks were made with 

difficulty and were multiplied on account of their shallowness and the rapidity 

with which they filled with water. They thus encroached more and more upon 

•the open space and intruded toward the camps. For instance, in the Second 

^Arkansas, Second Brigade, Second Division, Third Army Corps, the men's sinks 

were within 30 yards of the kitchens, and were very offensive. The kitchen sinks 

were intermediate and so full and so foul that maggots were abundant on the 

surface. In the Fifth Pennsylvania the camp site was lower than the sinks, and 

during recent rains they overflowed and flooded the camp. The sick report of the 

'■ regiment was 1 1 per cent, including 25 cases recognized as typhoid and 15 supposed 

to be of that disease, with the sick rate increasing. 

More than half of the men slept on the ground. In some regiments the tents 
were floored, in others cots and field bedsteads were arranged, but always at 
private or regimental expense. The motive in many instances doubtless wascom- 

* fort, but in one regiment (Third Tennessee) the men bought the cots because they 
» had learned by e-iperierience in civil lile that it was harmful to sleep on the 

ground in that climate. In a very sickly regiment (Ninth Pennsylvania) the 

medical officer pointed out a very high three-story bunk, whose tenants he dec ared 

the healthiest in the command. A group of three is too small to reason from, but 

it is significant that among much sickness these men escaped. The sanitary 

i- advantage of being off the ground is freedom from dampness, and especially escape 

from the immediate influence of the ground air, which under the conditions 

j described must be peculiarly deleterious. It is recommended that in all camps of 

, position in Southern climates the tents be floored, with a considerable space 

beneath, and that the floors be portable, so that they may be moved (within the 

camp) when necessary for change ot" site or for police. The expenditure for a few 

feet of lumber when the regiment departs is well balanced by the greater physical 

efficiency of the men. 

i Quite independently of any specific contamination of the water supply (and 
r were the general water supply thus contaminated the typhoid fever would also be 
I general, which it is not as yet), the pollution of the soil by fecal discharges, spe- 
cifically diseased or healthful, leads to the occurrence of diarrhea, to general 
1 physical depression, moderate fever, and undermining the man's health, and 
whether an imported case or not is necessary to fire, the train, it is the universal 
; experience of armies that outbreaks of typhoid fever will occur under just such 
circumstances. This is perfectly understood and always anticipated by sani- 
tarians where precautionary measures are not carried into effect. In this case, 
besides having a congenial soil fertilized day by day for such seed, the seed itself 
I was introduced directly by various regiments, as Thirty-first Michigan, First 
I South Carolina (as reported, regiment has left the park). Fifty-second Iowa, 
I which brought no acute case but was infected before arrival, and Ninth Penn- 
sylvania, which has Had nearly 100 cases in all. Besides which, certain regiments 
1 (Fourteenth Minnesota, Second Ohio, Third United States Volunteer Cavalry) 
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have treated cases for coneiderable periods in the camps themselves. It can not 
be necessary to enlarge on the facilities for the spread of this disease that are 
afforded by fatigne. beat, moistare, overcrowding, duet, and flies, and all iheee 
are present. 

The following figiires give the most important facts concerning 
typhoid fever in the First and Third Army Corps: 

FIRST ARMY CORPS. 
[Note.— The roglQieatB marked • went to Porto Rico. ] 
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THIRD ARMY CORPS. 



Commands. 



FIRST DIVISION. 

First Brigade. 



14th New York. 
1st Missouri... 
5th Maryland . 



Second Brigade. 

2d Nebraska ; 

2d New York 

1st District of Columbia . . 



Third Brigade. 



3d Tennessee. 
1st Vermont-. 
8th New York. 



SECOND DIVISION. 

First Brigade. 



2d Kentucky. 
9th New York. 
1st Arkansas.. 



Second Brigade. 



5th Missouri . . 

2d Arkansas.. 

69th New York. 



Third Brigade. 

1st Maine 

52d Iowa 

1st Mississippi 



CAVALRY BRIGADE. 



3d U. S. Volunteer Cavalry . . 
1st Illinois Volunteer Cavalry 
1st Ohio Volunteer Cavalry. ... 



Light Artillery Brlgn.de 

6th CJ. S. Volunteer Infantry 
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5.09 
6.80 
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5.17 
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25.26 
23.91 
11.56 



42.85 
65.21 



19.67 
26.19 
11.67 



32.18 
33.09 
22.89 



27.45 

17.89 
12.04 



51.13 
19.56 
29.59 



12.62 

23.52 

3.70 
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In the above tables the figures showing the strength of each regi- 
ment are not absolutely correct. In most cases the figures are those 
that indicate the strength of the regiment when it left Chickamauga. 
For the purposes for which these tables were compiled it would have 
been better if we could have given the total number of individuals con- 
nected with each regiment, but figures showing this fact are not at 
our command. 

In coming to conclusions concerning typhoid fever among the troops 
of these corps, it will be necessary to leave out of consideration the 
seven regiments of the First Division of the First Army Corps that 
went to Porto Rico, because, as has already been stated, undoubtedly 
a considerable proportion of the cases of protracted fever in these 
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regiments were malarial, and from the data at our command we have 
been unable with any certainty to distinguish the malarial from the 
typhoid fevers in the cases originating in Porto Rico. From the 

m 

death rate in these commands we believe that we have not overesti- 
mated the number of cases of typhoid fever in them. However, we 
think it best, on account of the uncertainty in the data among these 
regiments, to leave them out of consideration in making general state- 
ments concerning the statistics of typhoid fever in the First and Third 
Army Corps. 

There were only two regiments (Fifth Illinois and Third Kentucky) 
of the First Division of the First Army Corps that did not go to Porto 
Rico. 

These two regiments had a combined strength of 2, 589 

Total number of cases of probable typhoid fever in these two regiments 344 

Percentage of probable typhoid fever among the troops of these two 

regiments -*.-_ 13.28 

Total number of deaths from typhoid fever in these two regiments . . 19 

Percentage of deaths among cases of probable typhoid fever in these two 

regiments-,. . _. 5,52 

We can not give the total number of cases of recognized typhoid 
fever in these two regiments on account of having no data on this 
point for the Third Kentucky. 

Aggregate strength of the Second Division of the First Army Corps 11, 344 

Total number of cases of probable typhoid fever in the Second Division of 

the First Army Corps 2,172 

Percentage of probable typhoid fever among the troops of the Second 

Division of the First Army Corps : _ _ 19.14 

Total number of deaths from typhoid fever in the Second Division of the 

First Army Corps ..- - 109 

Percentage of deaths among probable cases of typhoid fever in the Second 

Division of the First Army Corps -. _ .-. 5.01 

Total number of cases of recognized typhoid fever in the Second Division 

of tlie First Array Corps _ _ , _ 979 

Percentage of deaths among recognized cases of typhoid fever in the Second 

Division of the first Army Corps. 11.13 

In studying the Third Division of the First Army Corps, it will be 
necessary to omit the First South Carolina, which remained at Chicka- 
mauga only a few days. 

Aggregate strength of the eight regiments of the Third Division of the 
First Army Corps 10,302 

Total number of cases of probable typhoid fever in the eight regiments of 
the Third Division of the First Army Corps . . 2, 726 

Percentage of probable typhoid fever among the troops of the eight regi- 
ments of the Third Division of the First Army Corps 26. 46 

Total number of deaths from typhoid fever in the eight regiments of the 
Third Division of the First Army Coi*ps 170 

Percentage of deaths among probable cases of typhoid fever in the eight 
regiments of the Third Division of the First Army Corps 6. 23 
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Total number of cases of recognized typhoid fever in the eight regiments 

of the Third Division of the First Army Corps ._ 1, 241 

Percentage of deaths among recognized cases of typhoid fever in the 

eight reg.ments of the Third Division of the First Army Corps . _ _ 13. 69 

In studying the First Division of the Third Army Corps, it will be 
necessary to omit the First District of Columbia Volunteers, because 
this command remained at Chickamauga only a few days. 

Aggregate strength of the eight regiments of the First Division of the 

Third Army Corps ._ . 9,444 

Total number of cases of probable typhoid fever in the eight regiments of 

the First Division of the Third Army Corps _ 1, 853 

Percentage of probable typhoid lever among the troops of the eight regi- 
ments of the First Division of the Third Army Corps 19. 62 

Total number of deaths from typhoid lever in the eight regiments of the 

First Division of the Third Army Corps ICO 

Percentage of deaths among probable cases of typhoid fever in the eight 

regiments of the First Division of the Third Army Corps. _ _ . ... 8. 63 

Total number of cases of recognized typhoid fever in the eight regiments 

of the First Division of the Third Army Corps 725 

Percentage of deaths among recognized cases of typhoid fever in the eight 

regiments of the First Division of the Third Army Corps. 22. 06 

Aggregate strength of the nine regiments of the Second Division of the 

Third Army Corps _. 11,124 

Total number of cases of probable typhoid fever in the nine regiments of 

the Second Division of the Third Army Corps _ _ 2, 565 

percentage of probable typhoid fever among the troops of the nine regi- 
ments of the Second Division of the Third Army Corps _ 23. 05 

Total number of deaths from typhoid fever in the nine regiments of the 

Second Division of the Third Army Corps 257 

Percentage of deaths among probable cases of typhoid fever in the nine 

regiments of the Second Division of the Third Army Corps 10. 01 

Total number of cases of recognized typhoid fever in the nine regiments 

of the Second Division of the Third Army Corps _ 1,016 

Percentage of deaths among recognized cases of typhoid fever in the nine 

regiments of the Second Division of the Third Army Corps 25. 29 

Aggregate strength of the First and Third Army Corps, excluding the 
regiments that went to Porto Rico from the First Division of the First 
Army Corps, the First South Carolina from the Third Division of the 
First Army Corps, and the First District of Columbia Volunteers from 
the First Division of the Third Army Corps _ 44, 803 

Total number of cases of probable typhoid fever among these troops 9, 660 

Percentage of probable typhoid fever among these troops 21 . 56 

Total number of deaths from typhoid fever among these troops 714 

Percentage of deaths among probable cases of typhoid fever among these 

troops - - . - - _ 7. 40 

Total number of cases of recognized typhoid fever among these troops 4, 293 

Percentage of deaths among recognized cases of typhoid fever among 

these troops _-- _ ' 16.65 

If to the above figures we add those of the Cavalry Brigade, we have 
the following: 

Total number of troops in the First and Third Army Corps for which 
statistics concerning typhoid fever have been collected - 47, 948 
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Total number of cases of probable typhoid fever among these troops 10, 339 

Percentage of probable typhoid fever among these troops 21. 56 

Total number of deaths from typhoid fever among these troops 751 

Percentage of deaths among probable cases of typhoid fever among these 

troops 7.26 

Total number of cases of recognized typhoid fever among these troops 4, 653 

Percentage of deaths among recognized cases of typhoid fever among these 

troops - 16.14 

We are without sufl&cient data to enable us to add to the figures 
those from the Light Artillery Brigade and from the Sixth U. S. Vol- 
unteer Infantry. 

We have used one statement in all of these compilations which, 
without proper explanation, may be misunderstood. We have given 
the percentage of deaths among recognized cases of typhoid fever. 
We have already called attention to the fact that the statement of 
this percentage is not altogether correct, because all the deaths from 
typhoid fever did not occur among recognized cases of typhoid fever. 
It may be of interest to inquire how the regimental and hospital sur- 
geons diagnosed the cases which terminated fatally from typhoid 
fever. The 714 deaths given in the a'bove figures as total deaths from 
typhoid fever in the First and Third Army Corps, excluding the regi- 
ments that went to Porto Rico from the First Division of the First 
Army Corps, the First South Carolina from the Third Division of the 
First Army Corps, the First District of Columbia Volunteers from the 
First Division of the Third Army Corps, and the Cavalry Brigade of 
the First Army Corps, were not all diagnosed typhoid fever by army 
medical ofl&cers. By looking over the list of deaths given in each 
regiment one easily sees that a considerable number of these deaths 
occurred after the patients had reached their homes on furlough. 
Most of these men sent home on furlough are recorded in the regi- 
mental and hospital reports as having malaria, or they were sent home 
without any definite diagnosis. Taking the 714 cases referred to, the 
recorded diagnoses of these cases were as follows : 



Typhoidfever 391 

Malaria 144 

IJDdiagnosed, or undetermined 

fever 141 

Diarrhea 22 

Dysentery 9 



Indigestion 4 

Gastritis ■. 1 

Enteritis _. 1 

Pneumonia 1 1 



Total. 714 



In other words, in 4,293 cases of recognized typhoid fever anaoiig 

these troops 391 died. After studying the records we have added 

5,367 cases which we believe to have been typhoid fever. Among 

the 4,293 cases of recognized typhoid fever there were 391 deaths; 

among the 5,367 cases which we have added there occurred 323 deaths 

from typhoid fever. ^ 

Percentage of deaths among the 4,293 cases of recognized typhoid fever . 9. 10 

Percentage of deaths from typhoid fever among the 5,367 cases of probable 
typhoidfever 6.01 
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This, we think, is the strongest proof that we can offer that the 
cases which we have classed as probable typhoid fever are properly 
classified. The death rate among these from typhoid fever is the 
death rate of typhoid fever. As has already been stated, most of 
these men were allowed to go home on furlough. They were granted 
furlough on the diagnosis of some other disease than typhoid fever. 
They went to their homes, and 323 out of the 5,367 cases died from a 
disease recognized by the physicians who attended them in their last 
illness as typhoid fever. We think that these figures establish beyond 
any doubt our claim that the number of cases of typhoid fever among 
the troops in the First and Third Army Corps was more than twice 
the number recognized as having that disease. 

Out of the 714 deaths from typhoid, 352 occurred in some army 
hospital; 315 occurred elsewhere, principally at the homes of the men, 
and in 47 cases we have not been able to ascertain the place of death. 
Parenthetically it might be remarked that these figures show that the 
general order permitting medical officers to send home sick men on 
furlough was not abused. The number of malingerers must have 
been very small. This was the opinion of the army medical officers 
at Chickamauga at the time. Frequently the statement was made 
that it was difficult to induce the men to accept furloughs until they 
became too sick to travel. All those who saw the sick returning from 
Chickamauga and other camps during the summer of 1898 must have 
been convinced by the appearance of these furloughed soldiers that 
they were in reality sick. The figures which we have just given con- 
firm this impression with mathematical exactness. 

We have several times spoken of the death rate of typhoid fever. 
It may be well to endeavor to ascertain what the death rate of this 
disease is. It is well known that ever since typhoid fever has been 
recognized as a distinct disease and has been distinguished from 
typhus fever the death rate from this disease has gradually decreased. 
This decrease in the death rate is undoubtedly due to two causes. In 
the first place, the diagnosis of the disease is much more easj'^ than it 
was formerly when typhus fever was so prevalent; in the second place, 
the methods of treatment of typhoid fever have greatly improved. 
Murchison reported 2,505 cases that occurred in the London Fever 
Hospital from 1848 to 1862, with a death rate of 18.5 per cent; Grie- 
singer collected 18,612 cases from the hospitals of London, Glasgow, 
Paris, and Strasburg from 1840 to 1865, and found a death rate of 
18.52 per cent; in the Old Hospital in Vienna, from 1846 to 1861, there 
were 21,189 cases of typhoid fever, with a death rate of 22.2 per cent; 
in the Jacob's Hospital in Leipzig, from 1880 to 1893, there were 1,626 
cases, with a death rate of 12.7 per cent; in the city of Hamburg, 
during the years 1886 and 1887, there were 10,823 cases, with a death 
rate of 8.5 per cent. These cases were divided by years as follows: 
In 1886, 3,948 cases, with a death rate of 9.2 per cent; in the year 
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1887, 6,875 cases, with a death rate of 6.9 per cent. In 1897 there were 
1,885 cases at Maidstone, England, with a death rate of 7.5 per cent. 
Brand has collected 19,017 cases treated by cold baths, with a mor- 
tality of 7.8 per cent. 

All the above given figures have been obtained from European 
sources and refer, many of them, to epidemics more or less remote in 
time. We have been anxious to ascertain the mortality from typhoid 
fever in this country and at this time. In order to get inforpiation 
on this subject we have addressed a request to the superintendents of 
several of the largest hospitals in the United States, asking for the 
number of cases of typhoid fever treated in the years 1896 and 1897, 
and the number of deaths in each of these years. We have not asked 
for cases in 1898, because we wished to avoid cases among soldiers. 
The following figures have been obtained in response to this request: 

Death rate from typhoid fever in some of the larger hospitals in the United States, 



Name of hospital. 


Number of 
cases. 


Deaths. 


Total 
cases, 
1896, 
1897. 


Total 

deaths, 

1896, 

1897. 


Percent- 
ag;e of 




1896. 


1897. 


1896. 


1897. 


deaths. 


Citv HoBDital, Bo$<toii, Mass 


437 

151 

153 

20 

64 

110 

32 

72 

105 


399 

KK) 

141 

36 

153 

116 

34 

76 

94 


44 

16 

• 'I 

7 
11 

1 
11 

8 


46 
8 

10 
3 

10 
3 


11 
9 


836 
251 
294 

56 
217 
236 

66 
148 
199 


90 
24 
23 

4 

17 
14 

1 

22 
17 


10 76 


Massachusetts General Hospital, Boston, Mass. 
EoiscoDal Hosoital, Philadelphia, Pa 


9.66 

7 82 


University Hosuital, Philadelphia, Pa 


7 14 


German Hospital, Philadelphia, Pa i.. 

Johns Hopkins Hospital, Baltimore, Md 

St Luke's HosDital. New York. N. Y 


7.83 
6.19 
1 51 


Belle vue HosDital. New York. N. Y 


14 86 


Mount Sinai Hospital, New York, N. Y 


8.51 







Total number of cases of typhoid fever in the hospitals ... 2, 293 

Total number of deaths among the cases treated in these hospitals _ . 212 

Percentage of deaths among these cases — 9.24 

It will be seen from these figures that the average death rate from 
typhoid fever in the large hospitals is a little more than 9 per cent. 
Bearing in mind that only graver cases are carried to hospitals, and that 
the cases treated in hospitals embrace all ages and conditions of life, 
while the soldiers were men selected on account of physical perfection, 
it must be admitted that a death rate of 7.49 per cent among the 
10,339 probable cases of typhoid fever in the First and Third Army 
Corps was not an unusually low one. 

We have endeavored to ascertain the death rate from typhoid fever 
in general practice in some of the largest cities of the Union. With 
this in view, we directed a letter to the health commissioner of each 
of these cities. Most of these ofl&cials replied that they are unable to 
give anything more than the number of deaths, inasmuch as cases of 
typhoid fever are not reported to the health authorities. From a 
few cities returns have been furnished us. In our opinion these are 
wholly worthless so far as information concerning the death rate from 
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typhoid fever is concerned. They are, however, of interest for 
another reason, and we will give some of them : 

Death rate from typhoid fever in certain cities in the United States, 

iMiiTYinai. Percent- 
Name of city. Year. ^ATifcT of age of 

deaths. 



Buffalo, N.Y 



Albany, N.Y 

Minneapolis, Minn 

Pittsburg, Pa 

Cleveland, Ohio . . . 

Richmond, Va 

Duluth, Minn 

St. Louis, Mo 

Philadelphia, Pa . _ 



Year. 


Number 
of cases. 


Number 

of 
deaths. 


1894 


1,088 


185 


1895 


397 


98 


1896 


274 


68 


1897 


201 


63 


1898 


280 


98 


1896 


438 


97 


1897 


440 


84 


1896 


435 


60 


1897 


1,534 


148 


1896 


1,216 


175 


1897 


1,284 


184 


1896 


296 


142 


1897 


256 


73 


1896 


51 


9 


1897 


78 


7 


1896 


785 


102 


1897 


357 


33 


* 1896 


348 


106 


1897 


433 


• 124 


1896 


2,490 


402 


1897 


2,994 


401 



17.00 
24.68 
24.81 
31.34 
35.00 
22.14 
19.09 
13.79 

9.64 
14.39 
14.33 
47.97 
28.51 
17.64 

8.97 
12.99 

9.24 
30.45 
28.63 
16.14 
13.38 



Total number of cases of typhoid fever reported in the above-mentioned 
cities in 1896 and 1897 ._.. 15,675 

Total number of deaths among the cases reported in the above-mentioned 
cities in 1896 and 1897 _ : 2,659 

Percentage of deaths among reported cases in the above-mentioned cities. 16. 96 

What information have we gained from these figures? Are we to 
infer from them that the death rate from typhoid fever in general 
practice in our large cities is 16.96 per cent, while in our hospitals, 
to which, as a rule, the graver cases are sent, it is only 9.24 per cent 
and while in the city of Hamburg it is only 8.5 per cent? In our 
opinion such inferences are not warranted. We are forced to con- 
clude that in these cities in which the health regulations require phy- 
sicians to report all cases of typhoid fever a large per cent of the cases 
of this disease are not recognized as typhoid fever. The army sur- 
geon has been severely criticised for not recognizing typhoid fever. 
What can be said of the average physician in general practice in our 
country! We must call attention to the similarity in two sets of fig- 
ures. Referring back to our percentage records concerning death 
from typhoid fever in the First and Third Army Corps, it will be seen 
that the percentage of deaths among recognized cases of typhoid fever 
was 16.65 per cent; now we have found that in the above-mentioned 
cities the death rate among recognized cases of typhoid fever is 16.96 
per cent. In other words, the army surgeon did in his military serv- 
ice just as he was in the habit of doing in his civil practice — that is, 
he failed to properly diagnose the milder cases of typhoid fever. His 
military record on this point is no worse and no better than was his 
own record in civil practice, or is the record of physicians in some of 
the largest cities in the United States. 
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(Note. — Too late for insertion in this table we have received tl 
following figures concerning typhoid fever in New York City : 

Number of cases of typhoid fever treated in New York City dnring the year 

1896 ... ..._ 1,0( 

Number of cases treated during the year 1897--. l.flij 

Number of deaths among those treated in 1896 .... ^ 

Number of deaths among those treated in 1897 3 

Percentage of deaths among those treated in 1896 29J 

Percentage of deaths among those treated in 1897 . ._ _ 29? 

Total cases treated in New York City in 1896 and 1897 2, IS 

Total deaths amonj? those treated in 1896 and 1897 $ 

Percentage of deaths among those treated in 1896 and 1897 29.^ 

Dr. Roger S. Tracy, register of records, sends the following statemec 
with these figures: 

"The 'cases treated' as given above are the cases reported totfe 
department of health. It is not probable that all cases are report^ 
and there is no way of estimating the number that may go unreport*': 
Of course all the deaths are included excepting the possible few case 
that may be unrecognized and go upon the record under other nameiv 

It will be seen from these figures that the physicians of New Yori 
City fail to recognize typhoid fever to a greater extent than did th 
army surgeons at Chickamauga. ) 

MAIiABIAIi DISEASES IN THE FIRST AND THIRD ABMTT COBPS 

As has already been stated, all kinds of illnesses were diagnos«i 
malaria at Chickamauga. We find the most trivial cases, as well i\ 
the most serious ones, recorded as malaria. The medical oflBcei 
apparently went into the southern camps believing that the^'^ woui 
meet with this disease most frequently, and if we accept the 
recorded diagnoses their expectations were certainly fully realize! 
It will be interesting for us to make an inquiry concerning the actoi 
prevalence of malaria among these troops. In the first place, it i 
worthy of note that in the regimental records themselves there i 
evidence that malaria was not a prevalent disease at ChickamauJ 
Park. This evidence is furnished by such illustrations as the follow 
ing: The Second Brigade of the Second Division of the First An 
Corps consisted of the One hundred and fifty-eighth Indiana, the Six: 
Ohio, and the First West Virginia. These regiments were encamps 
side by side. From the regimental sick reports it appears that malar 
prevailed in the Indiana regiment from May throughout the summe 
there were no cases in the Ohio regiment in May, 3 in June, 11 i 
July, 103 in August, and 203 in September; in the First West Vi 
ginia Regiment the diagnosis of malaria does not appear on the t4 
mental records until August, when 108 cases are reported. TW 
there should have been malaria in the Indiana regiment in May an 
not a case in either of the other regiments in the same brigade 1 
not probable; and that it could have required two months for tt 
disease, had Chickamauga been the fearfully malarious place it 
said by some to be, progressing slowly through the Ohio regiment,' 
reach the West Virginia regiment is not in accord with any kno^ 
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epidemiological facts concerning this disease. We think that such 
unequal distribution of the disease as shown by the above-mentioned 
records is proof quite convincing that malaria was not widely preva- 
lent among the troops at Chickamauga. We have already seen that 
practically all of the prolonged malarias were actually cases of typhoid 
fever. Many of the temporary illnesses diagnosed as malaria may 
actually have been due to the Plasmodium, but how many were due 
to this cause we can not positively state. 

It is to be regretted that qualified men properly equipped were not 
placed earlier at all the national encampments, in order to make sci- 
entific diagnoses of malarial and 4iyphoid fever. Scientific medicine 
would have been greatly enriched had this been done. As soon as 
we began the inspection of camps and hospitals we saw that it was 
absolutely necessary to provide for scientific diagnoses. In the divi- 
sion hospitals we found that most of the febrile cases were diagnosed 
as malaria. We believed that they were typhoid fever, but it seemed 
presumptuous in us to set our opinion above that of the very compe- 
tent medical officers in attendaoce. We therefore asked the Surgeon- 
General that he should send competent men, properly equipped for 
making blood examinations for the malarial Plasmodium and the 
Widal test to each of the large camps. The Surgeon-General acted 
promptly on this suggestion, and we are therefore able to' give some 
scientific information concerning the actual prevalence of malaria. 

At Sternberg Hospital, Chickamauga Park, Maj. R. Emmett Giffen, 
surgeon in command of the hospital, established a bacteriological 
laboratory and placed the same under the charge of Acting Asst. 
Surg. Charles F. Craig. The following is Dr. Craig's report of the 
work done in this laboratory: 

REPORT OP THE BACTERIOLOaiCAL LABORATORY TO NOVEMBER 1, 1898. STERN- 
BERG UNITED STATES GENERAL HOSPITAL, CHICKAMAUGA PARK, GEORGIA. 

Maj. R. Emmett Gipfin, 

Chief Surgeon, U, S. V,, Commanding Hospital. 

SiRr 1 have the honor to submit to you the following report regarding the work 
of the bacteriological laboratory up to the present date. 

As it was your inteution in establishing the laboratory to aid in the scientific 
study of the cases treated in the hospital and to investigate certain questions con- 
cerning the sanitary condition in Chickamauga, I have endeavored to follow your 
suggestions and orders as closely as possible. 

I have had associated with me for a ^hort time Acting Asst. Surg. George Dock, 
of Ann Arbor, Mich., a most competent and acknowledged authority upon the 
fevers of the South, especially malaria, and I have also been ably aided by Dr. 
James Jobling. whom you detailed to me as laboratory assistant. 

The work in the laboratory has been divided as foLows: 

(a) The study of typhoid-fever cases, includ ng post-mortem examinations and 
the use of Widal s test; {b) the examination of the blood of suspected cases for the 
Plasmodium malariae; (c) the bacteriological analysis of water: id) the chemical 
and microscopical examination of urine, including the diazo- reaction: (e) the 
study of the blood of typhoid cases; (/) the stady of cases of special interest. 
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(a) There have been ten post-mortem examinations made of subjects dead d 
typhoid fever, ail of which demonstrated the pathological changes nsnally found 
in that disease. I have made several preparations illustrating very perfectly th€ 
changes occur: ing in the in estine, showing swelling, infiltration, ulceration, and 
perforation of Peyers patches, and swelLng of the solitary glands. 

Of special interest have been the results obtained by Widal's serum test in tbe 
typhoid cases in the hospital. I have examined to date 315 cases, using the Wida! 
test, with the following results: 

Of the 315 cases, 208 were diagnosed as typhoid fever, 5 as malaria, 13 as qaes 
tionable typhoid, 20 as measles. 1 as typho malaria, 1 as simple fever, 1 as myal 
gia, 2 as pneumonia, 1 as cystitis, 1 as tuberculosis, 1 as questionable tuberctQosis; 
1 as thermic fever, 2 as dysentery, and 58 had no diagnosis. 

Of the 208 cases diagnosed as typhoid^ 205 cases reacted to Widal's test, while I 
did not; the latter cases, with the exception of one, have since proven not to be 
typhoid, while the one is still in doubt. 

Of the 5 cases diagnosed malaria, 2 reacted to the test and were undoubtedly 
typhoid, while 3 did not react. 

Of the 20 cases diagQOsed as measles, not one reacted to the test. 

Of the 13 cases diagnosed questionable typhoid, 7 gave reaction, while 6 gaT! 
no reaction. 

One case diagnosed '' typho malaria " gave a very marked reaction, and exami- 
tion of the blood demonstrated that no Plasmodia were present. This case wk 
undoubtedly a straight typhoid. 

One case diagnosed myalgia gave no reaction. 

Two cases diagnosed dysentery reacted and proved to be typhoid. 

One case diagnosed tuberculosis gave no reaction. 

One case diagnosed tuberculosis gave reaction and proved to be typhoid. 

One case diagnosed cystitis gave no reaction. 

Two cases diagnosed pneumonia gave no reaction. 

One case diagnosed thermic fever gave no reaction. 

One case diagnosed " simple fever '' gave a reaction and proved to be typhoid. 

Of the 58 cases having no diagnosis, 30 reacted to the test, while 28 did not. Of 
the 28 which did not, 10 were too recent for the reaction to appear. 

I have divided the reactions to the test as follows: 

1. Character of reaction: Marked. 150 cases: medium, 58 cases; slight, 27 castt 

2. Time of reaction: Immediate, 95 cases; in five minutes, 64 cases: in ten min- 
utes, 38 cases; in fifteen minutes, 25 cases; in twenty minutes, 8 cases; in twenty- 
five minutes, 6 cases. 

The slowest reaction observed was complete within twenty -five minutes. 

The earliest reaction was obtained upon the fourth day of the disease, the latest 
upon the sixtieth day. There were 5reactions at the fourth day, 8 at the fifth. 10 
at the sixth. 5 at the seventh, the remaining reactions ranging from the eighth ti 
the fortieth day of the disease. 

From the foregoing report it will be seen that the Widal serum test proved tbe 
diagnosis of typhoid fever in 99 per cent of the cases so diagnosed, there being 
1 case still in doubt, and it further proved that at least 80 per cent of the sick 
in this hospital were suffering from typhoid fever. In cases other than typhoid 
the lest gave a negative result of 100 per cent. 

The Widal test has thus proved its great utility, and the results obtained in this 
laboratory conclus vely show its great value as a diagnostic measure and its 
therapeutic use as indicating the treatment to be pursued in doubtful cases. 
Many of the reactions were very marked and demonstrated beautifully the inhibi- 
torv action of typhoid blood serum upon the movements of the bacillus of typhoid 

The cultures used in making the t sts were twenty-four hour cultures, obtained 
originally from pure cultures sent to the laboratory from the laboratory of tk 
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United States Army Medical Museum and the laboratory of Johns Hopkins 
University. 

(&) The examination of suspected cases for the malarial Plasmodium has resulted 
in the demonstration of only 4 cases of malaria in this hospital since the laboratory 
"was established. 

Acting Asst. Surg. George Dock, during his work in this laboratory, demon- 
strated the tertian organism in 1 case, and since his departure I have found the 
quartan in 1 case, and the aBstivo-autumnal in 2 cases. 

(c) The bacteriological analysis of the water of Chickamauga Park has been 
carefully and steadily carried on, and I have already submitted to you three reports 
upon the examination of certain waters which you wished analyzed. 

The results may be summed up as follows: 

Samples of water from the following localities have been examined: 

Chickamauga Creek, Intake spring; on Cave spring branch of creek, north well; 
first well south of north well; second well south of north well; Upper Ellis spring; 
Lower Ellis spring; Mullis spring; Kelly House well; Kelly field well; Brotherton 
"well; the wells upon Snodgrass Hill road and Dyer House well; Blue spring, and 
Cloud si)ring. 

The following water was found pure and fitted for domestic use: From Chicka- 
maugua Creek, if filtered; north well, second well south of north well, Upper Ellis 
spring, Kelly House well, Kelly field well. Dyer House well, second well on Snod- 
grass Hill road, Blue spring, and Cloud spring. 

The water from the following localities was condemned: Spring on Cave spring 
branch of Chickamauga Creek (contained B. coll. communis) ; first well south of 
north well, on Lafayette road (contained proteus vulgaris; ; Lower Ellis spring 
(too much bacterial life) ; Mullis spring (too much bacterial life) ; Brotherton well 
(too much bacterial life). 

I have been unable to demonstrate the typhoid bacillus in any of the water 
examined. 

(d) The work in urinary analysis has been divided into chemical, microscopical, 
and bacteriological. 

The chemica.1 examinations have been conducted by Dr. Jobling, about 200 sam- 
ples having been analyzed. 

The microscopical and bacteriological examinations, conducted by myself, have 
thus far shown nothing of special interest, unless it be the occurrence in the urine 
of typhoid cases of numerous bacteria, chiefly micrococci. 

The diazo-reaction has been applied in a large number of cases, and, while always 
present in typhoid, it also occurred in other diseases. 

(e) I have examined, bacteriologically, the blood of 12 cases of typhoid fever, and 
will submit to you shortly a special report concerning the conclusions arrived at. 

(/) I have paid special attention to the study of individual cases, presenting 
sx)ecial symptoms, and especially to those cases simulating the so-called ''typho- 
nialarial " fever of older writers. Within the last month I have found 2 cases of 
undoubted double infection, the Plasmodium malariae and the typhoid bacillus 
being present at the same time in the same case. These cases are of great inter- 
est, and I will submit to you a special report concerning them, together with 
charts, etc. 

The laboratory has been in operation only about five weeks, but its value has 
been p]:oven, from a practical as well as a scientific standpoint, to the hospital, and 
has demonstrated the wisdom of your course in establishing it. 

Had laboratory facilities been possible or available when the troops were first 
sent to the park, much of the sickness and distress which followed might have 
been prevented. 

7273^ 5 
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A special report regarding the relation of flies and other insects to the spreads 
typhoid fever will be submitted to yon as soon as it can be prepared. 
Respectfully submitted. 

Chas. F. Cbaig, 
Acting Assistant Surgeon^ U. S. A. 

The following is a copy of the report of Professor X)ock : 

REPORT ON EXAMINATION OF BLOOD IN UNITED STATES ARMY HOSPITAIi 
SEPTEMBER, 1898, BY GEORGE DOCK, M. D., OF ANN ARBOR, MICH. 

On September 7 I received orders to proceed to Sternberg Hospital, Ghicki 
manga, Ga. Arriving September 9, 1 received every aid and encouragement fiti 
the chief surgeon, Maj. B. E. G-iffin. I found that Acting Asst. Surg. C. F. Gra 
had fitted up a laboratory for bacteriological investigations, and must he 
express my thanks for the courtesy with which he put at my disposal all the app 
ratus and a place for working. I therefore lost no time in beginning my inves 
gations. I soon discovered that many cases were diagnosed "malaria" withot 
any obvious reason so far as the well-known clinical peculiarities of malarial h 
ease are concerned and without any attempt at differential diagnosis betwee 
malaria and typhoid fever. In some wards many cases were diagnosed malaru 
in others none. I went through one of these wards with the acting assistant sn 
geon in charge, but the ** dozens of cases of typical malaria" he said he had ^ 
reduced to one doubtful case on examination of the history, temperature cbi! 
and patient. Microscopic examination of the blood showed no parasites, and 
Widal test was quickly positive. In this way a number of cases thought to 
malarial were examined. In all, the blood was free from parasites; the Widal t^ 
positive. Having made all the examinations requested by the surgeons, I 
a personal examination of the patients, going through each ward in order, e: 
ining all the fever cases, and making examinations of the fresh blood in all cas 
that seemed doubtful or otherwise important. In most of the cases quinine b 
been given, usually in large doses, up to 40 grains a day. This would have inte 
fered with the examination in general, but inasmuch as the symptoms continiie 
the diagnoses were in some cases ''continued malaria," '' typho- malaria/' < 
''mixed infection," and the surgeons in charge still adhered to the malarial clu 
acter. Many examinations were made in such cases, always with negative result 
Out of 65 cases in which the blood was examined^ 5 had had no quinine at all, si 
5 more had had none for several days before the examinations were begun. Amoi 
the former I included a case that had had one dose (0.6 gram) of quinine a fe 
hours before the examination, and the only case in which parasites were focB 
This case was important in a number of ways. The notes are as follows: 

Private Mclntyre, Company H, Second Arkansas, ill five days with fever, sligi 
chills, ' * pain all over, " no nausea or vomiting. The bowels have been constipate 
The tongue moderately large, the edge and tip rather red, the dorsum moist, ^ 
a thin white coat. The abdomen is retracted; pain in the epigastriunGi; there v 
no spots. The spleen can be easily felt an inch below the margin of the ribs; tl 
edge is rounded and rather soft. The temperature on admission was 103.5';i 
rose the same day to 104.3'; fell during the night to 101.5°; rose again to lOli 



^The comparatively small number of cases examined depends partly on the tit 
spent in selecting promising cases out of a large number, often without tempa 
ture charts or histories, but more especially on the fact that in cases with n6i 
tive results the examination is necessarily prolonged much beyond the time usnal 
necessary to find germs in a positive case. In all examinations at least two go 
preparations were examined, and in some cases as many as ten examinatioiis 
different times. 



^ 



67 

remaining there for several honrs; then fell to 99.5°; rose soon after to 99. 8", where 
it remained nntil next day, the fourth after admission. It then rose from about 
8 a. m. and reached 105.3° at 4 p. m. In the afternoon there was a slight chill. 
The temperature fell slowly without sweating. The written diagnosis was typhoid 
fever. I saw the patient at 9.30 a. m. of this day, and being struck by the large 
size of the spleen, unusual at so early a stage in typhoid fever, examined the blood. 
I must say that the appearance of the patient was not unlike that of one in 
the early stage of typhoid fever. The temperature was 100.4°. I found large 
numbers of parasites, almost every field (one-twelfth inch oil immersion) con- 
taining one. 

Most of them were in the small amoeboid stage, from one-fourth to one-third 
the diameter of the red corpuscles, and with fine pigment grains. There were also 
a few parasites in a more advanced stage, almost filling the red cells, but without 
any signs of segmentation. The indications were that the patient had a double 
tertian infection, with one generation not numerous enough, in all probability, to 
produce a marked paroxysm. Soon after the examination the patient received a 
second dose of 0.6 gram of quinine, and the temperature fell to 98.5° at noon. 
Not knowing about the quinine at first, I was surprised to find the parasites dis- 
appearing about an hour after their discovery, and those present were in very 
slow motion. The temperature rose to 100.4°, then fell during the night to 98.5°, 
and remained below normal up to the time the patient was discharged ten days 
later. Parasites were found for two days after defervescence. They were rare 
the last time they were found and almost motionless. The subjective sensations 
improved with the fall of the temperature, and the patient remained well, having 
taken in all 1.2 grams of quinine (18.5 grains). (The patient said he had chills in 
Arkansas in the spring) . 

I have described this case rather fully because it seems of considerable impor- 
tance in more than one respect. In the first place, it shows how a double tertian 
malarial infection may easily simulate typhoid for a short time. (It seems worth 
noting that the surgeon in charge. Acting Assistant Surgeon Pinckney , is familiar 
with malarial fever in Charleston, S. C). More important is the fact that not- 
withstanding the peculiarity mentioned, a moderate dose of quinine at once cut 
the disease short, although, as is always the case, the organisms persisted for a 
short time after complete defervescence. From this fact and the ease with which 
recovery followed, it is not probable that the large number of cases diagnosed 
' ' malaria '' were malarial alone, since almost all of them were treated with quinine, 
usually in larger doses than in this case. Many of them had from 1.5 to 2.5 grams 
daily for periods up to three weeks, without any notable effect on the tempera- 
ture. On the other hand, it is quite probable a few cases of fever that appear in 
the reports were really of malarial nature. In a number of cases I obtained his- 
tories from men that seemed to have been malarial. But these rapidly recovered 
under the inevitable quinine. As a rule these patients were treated in quarters 
or in regimental hospitals, so that no charts were kept. I was unable to see any 
of these cases soon after defervescence while at Sternberg Hospital, but was more 
fortunate at Camp Meade. 

The intensity of malarial infection in a locality like Chickamauga Park in sum- 
mer can be estimated in general by the number of cases of simple intermittent 
fever observed. I know of no reliable statistics in the camp, but from my own 
investigations think the number must have been very small. I am confirmed in 
my belief by information kindly furnished by Maj. F. P. Robinson, surgeon of 
the Sixth U. S. Volunteers, who told me that In the two months his regiment 
was encamped in the park he had not had more than 6 cases of simple intermittent 
fever. 

While the evidence for frequent malarial infection is therefore lacking, the clin- 
ical features of a very large proportion of the fever cases were those of typhoid 
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fever, not differing on the wh(^e from that disease as seen in other parts of the 
country, as well as in Enrope. In some cases the skin and mncons membranee 
showed evidences of lack of care (bedsore, multiple abscess, ulcers of the month). 
Some cases showed marked depression, sometimes perhaps dne to the large doses 
of quinine or to other antipyretics, or to overdoses of whisky (half ounce everj 
two hours from the time of admission). The course of the temperature in most 
cases was characteristic; the enlargement of the spleen was evident in many. 
The roseolar eruption was often xvresent, but sometimes masked by innumerabk 
spots due to flies and other insects. Blue spots I saw in three cases, in all of whicii 
lice had apparently been present, but were not when I saw the patients. The 
stools in most cases were quite characteristic. In all the blood examinations 
on uncomplicated cases I made the leucocytes were diminished, or at least not 
increased. The Widal test was made in a number of cases by myself, confirming 
or clearing up the diagnosis. This test was made on a most extensive scale b; 
Acting Assistant Surgeon Craig, who will report his results. 

In two cases I made autopsies on the bodies of i>atients dead of typhoid fever. 
I append brief notes: 

Case i.— Charles Kirk, musician, Company B, Fourteenth New York, 18 years 
old. Admitted to Sternberg Hospital September 5, in ward of Acting Assistant 
Surgeon Bamhart. Patient felt ill one or two days before admission. Diagnosis: 
Typhoid fever. Temperature, moderately high; marked delirium; for three days 
before death vomiting and involuntary discharge of watery stools. ' Died Septem- 
ber 15, 1898. Examined one hour after death. No rigor mortis; slight lividity on 
the back; face dusky; muscles dry and dark red; no Zenker's degeneration. Lungs 
collapsed, slight hypostatic congestion of the left lower lobe; rest of lungs anemic 
free from lesions. PleursB not diseased. Pericardium normaL Heart distended 
with fluid, dark blood; muscles firm and of normal appearance; valves normaL 
Spleen very large, estimated weight 1^ pounds; capsule smooth, section dark red. 
anemic; Malpighian bodies distinct. Kidneys slightly enlarged, pale; cortei 
wide; parenchyma cloudy; Malpighian bodies prominent; pyramids anemi& 
Ureters negative. Bladder empty. The serosa of the ileum is red for about ^ 
feet above the valve. The appendix is red and swollen. The mesenteric glands 
are enlarged, red; those corresponding to the lower end of the ileum reaching the 
size of pigeon eggs. The mucous membrane of the stomach is red and ecchymosed 
The ileum shows great swelling of the mucous membrane, folds being present ail 
the way to the valve. The lower 5 feet of the gut show swelling of the solitarr 
glands and Peyer's patches, the former reaching a diameter of 8 mm. Most of tbr 
lymphoid tissue is in the stage of medulary infiltration, but a few solitary nodnles 
show superficial pecrosis. The mucosa of the valve, the caecum, and appendix m 
red and swollen. Two of the largest mesenteric glands contain necrotic foe 
The liver is large, the surface rough, section pale, acini distinct; the consistency 
is tough; the capsule of Glisson increased. There are a few small grey areas 
the section. Gall bladder full, not altered; the lymph glands at the neck are 
large and red. 

Microscopic examination of the spleen pulp showed the absence of malarial pig- 
ment. Eberth's bacilli were cultivated from the spleen by Acting Assistant Snr 
geon Craig. 

Case ;^.— Private Pudil, Company H, Thirty-first Michigan. Acting Assistant 
Surgeon N orris. Patient came from Knoxville to visit relatives. While in ward 
was noticed by surgeon in charge, who found a temperature of 104° F. Patient 
was sick two weeks after that, having fever rarely less than 103.5° F., anxious and 
delirious all the time. September 11 there was a slight hemorrhage. September 
15 complained of pain in the abdomen, which was found rigid. Diagnosis of per 
f oration and peritonitis. Death September 16. 

Autopsy showed slight hyi)ostatic congestion of both lungs; spleen enlarged 
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the lower end contained a hemorrhagic infarction 4 cm. in diameter. The peri- 
toneum is red, swollen, and rough all over, containing about a quart of thin, 
yellow, watery fluid containing yellow flakes of fibrin, and in the pelvis a small 
amount of thin, yellow feces. The liver and spleen are also covered with thin 
fibrinous exudate. The serous surface of the lower part of the ileum is dark red 
or violet. About a foot above the caecum is a perforation 2 by 4 mm. in diame- 
ter. The mesenteric glands are moderately enlarged. The mucosa of the ileum 
is moderately swollen. The Peyer's patches and solitary glands in the upper part 
of the diseased area are swollen, but with pitted, or reticulated, or gray surfaces. 
The Peyer's patches in the lower 3 feet of the ileum are ulcerated; some to the 
inner, some to the outer muscular coat, one, 2 cm. in diameter, to the serosa in a 
small part, without perforating. The perforating ulcer is 2.5 cm. in diameter. 
Some of the ulcers have thickened edges, some not; all are clean, and a large one 
just above the valve is covered with healthy granulations. The mucous mem- 
brane of the caBCum is swollen and of dark violet color. The left kidney contains 
an anaemic infarct 1 inch in diameter. The pelvis is red, swollen, and contains 
thin opaque mucous fluid. Bladder unaltered. 

Microscopic examination of the splenic pulp shows absence of malarial pigment. 

In Knoxville I examined the blood of 14 patients diagnosed as having malarial 
or *' typho-malarial fever " In 1 case the diagnosis was "malarial jaundice," 
though the history pointed rather to acute indigestion, and there had been no 
actual icterus. Quinine had been used in all cases. The blood in all was nega- 
tive. I saw a great many cases diagnosed malaria that were evidently typhoid, 
but all had taken quinine in large doses. 

In the division hospital I became acquainted with a major and surgeon who had 
been making diagnoses of malaria ostensibly by the use of the microscope, both at 
Chickamauga and later at Knoxville. I was convinced that he was totally unable 
to recognize malarial parasites. Experts need only to be told, by way of proof, 
that in all cases he found the so-called parasites in large numbers, usually, as he 
said, in every red corpuscle. He demonstrated his inability to distinguish between 
red and white corpuscles in his own blood. 

When I arrived at Camp Meade I found comparatively few cases with the diag- 
nosis of malaria in the Second Division hospital. Most of the surgeons claimed 
that malarial disease was very rare there. I found two wards, the so-called 
malarial wards (3 and 4), in which a great many cases had the diagnosis of 
malaria. I examined the blood of many of tbese, also of many recently admitted 
men and some suspicious cases in the other wards, to the number of 20, but with- 
out finding any parasites. As the bacteriological outfit was incomplete, Widal 
tests could not be made, but out of the so-called malarial cases at least two-thirds 
were evidently typhoid in the middle stage, some not yet definitely recognizable 
and some convalescent. Some of the other cases appeared to be convalescent 
from malaria without typhoid manifestations. 

In the First Division hospital I was told there were a great many cases of 
malaria and typho-malarial fever. Several so-called typical cases of the latter 
had no parasites and were evidently uncomplicated cases of typhoid fever. One 
case proved to be malaria, and is quite as instructive as the positive case found at 
Chickamauga. 

Case .?.— Private Beyer, Company F, Fifteenth Pennsylvania, came two weeks 
before examination from Sheridan's Point, Va. Four days later he began to have 
chills, and had, so far as he knows, three chills, tertian (?). He felt quite well 
the free days. The temperature had not been taken often enough to give the 
tyx)e. There had been a chill the day before examination, and the patient had 
tkken 24 grains of quinine in two days. Soon after beginning the examination I 
found an organism almost filling a red blood corpuscle. I thought the patient 
was nearing a paroxism, but on examining the preparation further I fotmd no 
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other parasites in two very good covers. The temperature taken then was 98*^ F., 
and the patient felt well. He had no doubt recovered for the time being, fnr- 
nishing another example of the ease with which such infections can be broken np. 
Like the case previously described, he came to camp already infected. As a matter 
of diagnostic interest it may be added that this was the only case among several 
hundred with fever examined by me with herpes on the lips. 

To summarize, I found remarkably little evidence that malaria was prevalent 
in Sternberg Hospital, in Camp Meade, and in the division hospital at Knoxville, 
the only cases found having been imx>orted. 

Malarial infection was probably more common than the results of my blood 
examinations indicate, but was easily broken up, and malaria was an inconsider- 
able factor in the large number of fever cases that appear under various names 
in the hospital records of these camps. 

I found no evidence of combined typhoid and malarial infection. Aniong so 
large a number of cases of typhoid fever in men from all parts of the country 
some cases of that kind must have occurred. The examinations of exx>erienoed 
observers, and especially of those who had opportunities for making autopsies in 
the city hospitals, to which many patients were sent with the diagnosis of 
** malaria,'' will be of great interest in this connection. 

The nomenclature of fevers in the camps named was, on the whole, irrational 
and arbitrary. 

Georqe Dock. 

Ann Arbor, Mich., October 17 ^ 1898, 

INTESTINAL DISOBDEBS IN THE FIRST AND THIKD ABMT 

CORPS. 

Intestinal disorders were very common among these troops. It is 
safe to say that at least two-thirds of the officers and men at Chick- 
amauga suffered more or less from some form of intestinal disturb- 
ance. These intestinal disturbances were recorded under different 
names according to the individual views of the surgeons in charge. 
Gastritis, gastro-enteritis, and enteritis seemed to have been favorite 
expressions under which many regimental surgeons recorded these 
cases. In some regimental records the above-mentioned terms appear 
almost to the exclusion of the word "diarrhea," while in other regi- 
ments nearly all of these cases were recognized as acute diarrhea, which 
certainly was the correct diagnosis. We have carefully searched the 
records and fail to find any evidence of the existence of a case of 
amoebic dysentery among these soldiers. In fact, true dysentery was 
certainly very rare. Most of the cases of intestinal disorder were 
diarrheas in which the lower part of the large intestine only was 
affected. In a few instances ulceration resulted. In most cases there 
was no elevation of temperature, and the men were excused from duty 
for from one to three days. We are inclined to attribute the diarrheas 
to infection with saprophytic germs brought from the sinks and 
deposited on the food by flies. 

The relation of the intestinal disorders to typhoid fever is of con- 
siderable interest to us, and we have already gone somewhat exten- 
sively into this subject in the histories of the Sixth Ohio and the First 
West Virginia regiments. This matter is of sufficient importance to 
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justify us in inquiring into it further. In the first place it should be 
stated that the regimental surgeons followed no definite rules in their 
reports of intestinal disorders. Some of them evidently recorded 
every case reported to them, while others made record of only the 
more serious ones. 

, In the First Arkansas Volunteer Infantry 359 cases of diarrhea are 
recorded. In the same regiment there were 228 cases of probable 
typhoid fever. Sixty of the individuals who had typhoid fever had 
had some previous intestinal disturbance. We have already called 
attention to the fact that in many instances the preceding intestinal 
disorder was evidently a part of the typhoid process. 

The following cases from this regiment are illustrations of this 
relation : 

No, 1, — Dysentery Augnst 15-18; typhoidfever Angost 20; fnrlonghed ATigast21. 
No. 2, — Diarrhea June 14-16; typhoid fever Jnne 22; forlonghed August 17. 
No. S. — Diarrhea August 2-6; typhoid fever August 14; furloughed August '23. 
No. 4. — Dysentery August 5-10; gastritis, August 16-18; continued fever, 
August 19; died September 19. 
No, 6. — Gastritis June 2-3; typhoid fever June 10. 
No, 6, — Diarrhea July 7-10; typhoid fever July 31; died, August 9. 
No. 7.— Diarrhea August 10-16; typhoid fever August 20. 
No, 8. — Diarrhea May 30-31; dysentery June 2-3; typhoid fever June 16. 
No. 9. — Diarrhea August 1-2; typhoid fever August 12. 
No. 10, — Dysentery July 31 to August 3; typhoid fever August 16. 
No. 11, — Diarrhea July 20-31; typhoid fever August 2. 
No, 12, — Diarrhea June 7-10; typhoid fever July 3. 
No. i5.— Diarrhea July 28-31; typhoid fever August 15. 
No, 74.— Diarrhea July 26-27; typhoid fever August 16. 
No, 15, — Diarrhea July 28-29; typhoid fever August 19. 
No, 16, — Diarrhea August 29 to September 2; typhoid fever September 7. 
No. i7.— Diarrhea July 29 to August 2; typhoid fever August 15. 
No, 18, — Diarrhea August 6-12; typhoid fever August 16. 
No. 19. — Diarrhea July 12-13; typhoid fever August 31. 
No. 20. — Diarrhea May 30-31; diarrhea June 15-18; typhoid fever June 19. 
No, 21. — Diarrhea June 8-11; typhoid fever June 24. 
No. ;?;?.— Diarrhea June 6-7; typhoid fever June 12. 
No. j^^.— Gastritis August 19-20; typhoid fever August 23. 

It is possible that in all of these cases the intestinal disorder that 
preceded the typhoid fever occurred about the time of the typhoidal 
infection. We are inclined to believe that in many of those instances 
the infection was a mixed one and that the effect of this mixed infec- 
tion was a diarrhea. 

Of the 228 cases of probable typhoid fever in the First Arkansas 
Volunteer Infantry, 168 had no illness, so far as the record shows, pre- 
ceding the typhoid fever; in other words, 73.68 per cent of the cases 
of typhoid fever were not preceded by any recorded intestinal disorder, 
while 26.32 per cent of the cases of typhoid fever were preceded by 
some intestinal disorder. However, in 23 out of the 60 cases which 
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were preceded by some intestiual disorder the preceding intestinal 
disorder was probably due to the t>^hoid infection. 

In the Fifty-second Iowa Volunteer Infantry there are recortled 691 
cases of diarrhea, and there were in this regunent 345 cases of prob- 
able typhoid fever; 99 of the cases of probable typhoid fever were 
preceded by some recorded intestinal disorder. Of these the follow- 
ing may be of interest: 

No, 1. — Diarrhea Angrnst 13-18; typhoid fever Ang^nst 24. 

No. 2, — Diarrhea Angnst 2-8; typhoid fever Ang^nst 15. 

No. 3. — Diarrhea August 14-17; typhoid fever August 18. 

No. 4. — Diarrhea August 26-^30; typhoid fever September 7. 

No. 5. — Diarrhea August 2-3; typhoid fever August 11. 

No. 6. — Diarrhea July 9-10; tsrphoid fever July 25. 

No. 7. — Diarrhea July 11-13; tjrphoid fever 7uly 20. 

No. ^.—Diarrhea August 2(^22; typhoid fever August 28. 

No. P.— Diarrhea July 31 to August 4; typhoid fever August 19. 

No. 10 — Diarrhea August 20-26; typhoid fever August 30. 

No. 11, — Diarrhea August 13-17; iudigestiou August 18-20; typhoid fever 
August 20. 

No. 12, — Diarrhea August 21-27; typhoid fever Aug^ust 30. 

No. IS. — Diarrhea August 4-5; typhoid fever August 16. 

No, 14. — Diarrhea August 19-20; typhoid fever Ang^ist 21. 

No. i5.— Diarrhea July 20-22; diarrhea July 24-25; typhoid fever July 29. 

No. 16, — Diarrhea July 30 to August 18; typhoid fever August 31. 

No, 17. — Diarrhea August 20-22; typhoid fever August 24. 

No, 18. — Diarrhea August 15-19; typhoid fever August 26. 

No. 19. — Diarrhea July 9-16; typhoid fever August 3. 

No. 20. — Diarrhea August 19-24; typhoid fever August 30. 

No, ;^i.— Diarrhea Aug^t 11-12; typhoid fever August 13. 

No. ;^;^.— Diarrhea July 3^; diarrhea July 9-16; diarrhea July 23-26; typhoid 
fever August 18. 

No, 23. — Diarrhea Aug^ist 13-14; typhoid fever August 31. 

No. 24. — Diarrhea July 5-6; typhoid fever July 15. 

We believe that in these cases it is more than probable that the 
preceding intestinal disorder resulted from a mixed infection, from 
which typhoid fever developed later. The following summary will 
show the principal facts concerning the relation between tj^phoid 
fever and intestinal disorders in this regiment: 

Number of cases of intestiual disorder. 691 

Number of cases of probable typhoid fever ... 345 

Number of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder 246 

Percentage of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder _ 71.30 

Number of cases of probable typhoid fever in which the preceding intes- 
tinal disorder probably had some relation to the subsequent typhoid 
fever. 24 

In the Second Missouri Volunteer Infantry 400 cases of intestinal 
disturbance are reported, while the number of probable typhoids was 
168; 47 individuals appear on both of these lists. In the following 
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cases a direct relation between the preceding intestinal disorder and 
the typhoid fever is regarded as probable : 

No. i.— Diarrhea July 1-10; typhoid fever Jnly 14. 

No. 2. — Diarrhea September 6-7; typhoid fever September 8. 

No. 3. — Diarrhea June 7-8; diarrhea, Jnne 17-20; typhoid fever Jnne 28. 

No. 4. — Diarrhea Augtist 15-17; typhoid fever August 30. 

No. 5. — Diarrhea September 2-5; typhoid fever September 8. 

The following summary will show the principal facts concerning 
the relation between typhoid fever and intestinal disorders in this 
regiment: 

Number of cases of intestinal disorder 400 

Number of cases of probable typhoid fever. _ 168 

Number of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder _ 121 

Percentage of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder _ . . . . _ 72. 02 

Number of cases of probable typhoid fever in which the preceding intes- 
tinal disorder probably had some relation to the subsequent typhoid fever . 5 

In the Ninth New York Volunteer Infantry the number of cases of 

diarrhea was 497, while the cases of typhoid fever numbered 323; 73 

Individuals appear on both of these lists. In the following cases it is 

probable that the preceding intestinal disorder had some relation to 

the typhoid fever: 

No. 1. — Intestinal colic July 30-31; typhoid fever August 21. 

No. 2. — Diarrhea July 30-31; typhoid fever August 3. 

No. 5.— Gastritis July 15-20; typhoid fever July 26. 

No. 4. — Diarrhea July 5-6; typhoid fever July 10. 

No. 5.— Diarrhea August 21-28; typhoid fever September 10. 

No. 6. — Diarrhea July 2-5; typhoid fever July 9. 

No. 7. — Diarrhea August 8-9; typhoid fever August 19. 

No. ^.—Diarrhea August 12-13; typhoid fever August 30. 

No. 9. — Gastritis July 30 to August 1 ; typhoid fever August 7. 

No. i(?.— Dysentery August 27-29; typhoid fever August 30. 

No. ii.— Diarrhea June 9-12; typhoid fever June 29. 

No. ij?.— Diarrhea July 2-3; diarrhea July 6-8; typhoid fever July 19. 

No. IS. — Intestinal colic June 1-2; typhoid fever June 10. 

No. i^.— Diarrhea July 18-29; typhoid fever July 30. 

No. i5.— Gastro-duodenitis July 1-2; typhoid fever July 28. 

No. 16. — Gastro-enteritis August 2-8; typhoid fever August 17. 

No. i7.— Diarrhea July 29-31; typhoid fever August 4. 

No. /5.— Diarrhea August 28-30; typhoid fever September 5. 

No. i^.— Indigestion June 5-6; typhoid fever June 14. 

No. j?^.— Diarrhea August 18-20; typhoid fever September 1. 

No. ;?-?.— Diarrhea July 10-11; typhoid fever July 20. 

No. J^J?.— Diarrhea June 25-26; typhoid fever July 6. 

No. J?5.— Diarrhea August 23-28; typhoid fever September 3. 

No. J?-^.— Diarrhea August 13-16; typhoid fever August 20. 

No. -^5.— Diarrhea July 16-17; typhoid fever July 18. 

No. ^6?.— Diarrhea August 22-23; typhoid fever August 24. 

No. ;^7.— Diarrhea July 25-27; typhoid fever July 30. 

No. ;^^.— Intestinal colic July 12-17; typhoid fever July 18. 
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The following summary will show the principal facts concerning the 
relation between typhoid fever and intestinal disorders in this regi- 
ment: 

Number of cases of intestinal disorder 497 

Number of cases of probable typhoid fever _. 323 

Number of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder 250 

Percentage of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder 77. 39 

Number of cases of probable typhoid fever in which the preceding intesti- 
nal disorder probably had some relation to the subsequent t3rphoid fever. 28 

In the Sixty-ninth New York Volunteer Infantry the number of 
cases of recorded diarrhea is less than the number of cases of probable 
typhoid fever. This is the only regiment in which we found this to 
be the case. The number of diarrheas recorded amounts to 205, 
while there are 299 cases of probable typhoid fever; the number of 
individuals whose names are found in both of these lists is 57. In 
the following cases there is probably some relation between the pre- 
ceding intestinal disorder and the typhoid fever: 

No. i. — Diarrhea June 19-20; typhoid fever July 9. 

No. ;?.— Gastritis October 2-12; typhoid fever October 16. 

No. 3. — Dysentery September 20-27; typhoid fever October 1. 

iVb. 4.— Dysentery September 19-30; typhoid fever October 11. 

No. 5.— Diarrhea July 20-24; typhoid fever July 24, 

No. 6.— Gastritis September 13-18; typhoid fever September 18. 

No. 7.— Dysentery July 19-24; typhoid fever August 8. 

No. 8. — Dysentery September 26 to October 1; typhoid fever October 11. 

No, 9. — Dysentery July 28-29; typhoid fever August 3. 

No. 10. — Dysentery August 2-8; typhoid fever August 17. 

No. ii.— Diarrhea July 17-18; typhoid fever July 20. 

No. i;^.— Diarrhea July 18-21; typhoid fever July 30. 

No, 13. — Dysentery October 13-19; typhoid fever October 23. 

The following summary will show the principal facts concerning 
the relation between typhoid fever and intestinal disorders in this 
regiment : 

Number of cases of intestinal disorder 205 

Number of cases of probable typhoid fever 299 

Number of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder 222 

Percentage of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder 74.34 

Number of cases of probable typhoid fever in which the preceding intes- 
tinal disorder probably had some relation to the subsequent typhoid 
fever 13 

In the Eighth Massachusetts Volunteer Infantry 2,250 cases of 
intestinal disorder and 272 cases of probable typhoid fever are recorded; 
the names of 109 individuals are common to both of these lists. In 
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le following cases the preceding intestinal disorder is regarded as 
aving some relation to the typhoid fever: 

No. 1, — Gastro-enteritis August 20-28; gastro-enteritis September 1-13; diarrhea 
ctober 11-15; sent to Fort Tiiomas with typhoid fever October 24. There can be 
at little doubt that this man was convalescing from typhoid fever when sent to 
ort Thomas and that the initial date of this disease should be given as August 20. 
No, <?.— Gastro-enteritis August 30 to September 1; typhoid fever September 7. 
No, ^.—Diarrhea August 8-26; typhoid fever September 3. 
No, 4, — Gastro-enteritis September 10-15; typhoid fever September 27. 
No, 5, — Gastro-enteritis August 21-26; typhoid fever September 7. 
No, 6.— Gastro-enteritis September 10-17; typhoid fever September 23. 
No, 7.— Diarrhea August 15-16; typhoid fever August 23. 

No. 8, — Gastro-enteritis September d-13; gastro-enteritis September 19-22; 
rphoid fever September 23. 

No, 9, — Gastro-enteritis August 27 to September 1 ; typhoid fever September 4. 
No, i6?.— Diarrhea August 9-15; diarrhea August 30 to September 4; typhoid 
)ver September 25. 

No, 11. — Diarrhea August 10-16; typhoid fever August 17. 
No, i^.— Diarrhea July 16-22; typhoid fever July 23. 

No, i,?.— Gastro-enteritis September 11-13; gastro-enteritis September 19-21; 
astro-enteritis September 27-30; typhoid fever October 8. 
No. 14. — Gastro-enteritis September 5-9; typhoid fever September 24. 
No. i5.— Gastro-enteritis September 8-12; typhoid fever September 20. 
No, i6.— Gastro-enteritis September 15-24; typhoid fever October 3. 
No, i7.— Gastro-enteritis August 9-14; typhoid fever August 30. 
No. i^,— Acute diarrhea August 9-14; typhoid fever August 19. 
No, i9.— Gastritis September 18 to October 24; gastritis October 24 to November 
; typhoid fever November 5. 

No, 20, — Gastritis October 11-13; gastritis October 15-20; typhoid fever Novem- 
er2. 

No. ;?i.— Gastritis September 5-12; typhoid fever September 29. 
No. ;^^.— Gastritis September 19-20; typhoid fever September 28. 
No. 23. — Diarrhea August 26-28; gastro-enteritis September 2-17; gastro-enteritis 
eptember 19-25; typhoid fever October 8. 

No, j^.^— Gastro-enteritis August 31 to September 6; gastro-«>uteritis September 
)-25; typhoid fever October 5. 

No. ;?5.— Gastro-enteritis September 6-11; typhoid fever September 11. 
No, 26. — Gastro-enteritis September 30 to October 2; tsrphoid fever October 6. 
No. 27. — Gastro-enteritis September 27-30; tjrphoid fever October 5. 
No. 28, — Gastro-enteritis September 10-18; typhoid fever October 3. 
No. 29. — Gastro-enteritis September 10-15; typhoid fever September 24. 
No. SO, — Gastro-enteritis August 22-26; typhoid fever September 5. 
No. 31, — Gastro-enteritis August 26 to September 1; gastro-enteritis September 
-13; gastro-enteritis September 15-30; typhoid fever October 7. 
No, 32, — Diarrhea August 4-6; typhoid fever August 9. 
No, 5^.— Gkustro-enteritis September 14-16; typhoid fever September 16. 
No, 34, — Gastro-enteritis September 9-13; typhoid fever September 13. 
No, 55.— Diarrhea August 11-12; gastro-enteritis August 13 to September 6; 
iarrhea September 7-8; diarrhea September 8-20; gastro-enteritis September 27 
) October 5; convalescing from typhoid fever November 5. 
No. 56.— Diarrhea September 7-8; typhoid fever September 14. 
No, 57.— Diarrhea August 13-16; typhoid fever August 16. 
No. 55,— Diarrhea August 14-15; typhoid fever August 18. 
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No. JP.— Gastritis Angnst 19-22; typhoid fever Augost 23. 

No. 40. — Gastro-enteritis August 28 to September 5; gastro-enteritis Septemlxr 
5-14; typhoid fever September 29. 

No. 41. — Gastro-enteritis Angnst 27-28; typhoid fever September 4. 

No. 412. — Diarrhea Angnst 13-14; gastro-enteritis Angnst 20 to September 15: 
typhoid fever September 29. 

No. >^.— Gastro-enteritis Angnst 27-28; typhoid fever September 1. 

No. ^.—Gastro-enteritis September 6-8; typhoid fever September 8. 

No. 45.— Gastritis August 27 to September 2; 'typhoid fever September 3. 

No. 46. — Gastro-enteritis September 28 to October 7; typhoid fever October 7. 

No. 47. — Gkistro-enteritis August 31 to September 5; typhoid fever September l 

No. ^.—Diarrhea August 9-14; typhoid fever September 6. 

No. ^.—Diarrhea August 9-10; diarrhea August 11-18; typhoid fever Septem- 
ber 3. 

No. 56^.— Diarrhea August 19-22; diarrhea August 27 to September 1; typhoid 
fever September 4. 

No. 5i.— Diarrhea August 27-28; typhoid fever Angnst 29. 

iVb. 5^.— Diarrhea August 31 to September 2; typhoid fever September 2. 

No. 55.— Gastro-enteritis September 4-12; typhoid fever September 12. 

No. 54. — Gastro-enteritis August 22-26; gastro-enteritis Angnst 30 to September 
2; gastro-enteritis September 4-15; typhoid fever September 15. 

No. 55. — Gkutro-enteritis September 1-18; typhoid fever September 19. 

No. 56. — Gastro-enteritis September 16-22; gastro-enteritis September 27 to 
October 7; typhoid fever October 14. 

No. 57.— Gastro-enteritis September 21-28; typhoid fever October 11. 

No. 58, — Gastro-enteritis September 4-11; typhoid fever September 11. 

It will be seen that in many of the above given cases the preceding 
intestinal disorder could not have been other than a part of the 
typhoid fever itself. The following summary will show the principal 
facts concerning the relation between typhoid fever and intestinal 
disorders in this regiment: 

Number of cases of intestinal disorder 2,250 

Number of cases of probable typhoid fever 272 

Number of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder 163 

Percentage of cases of probable typhoid fever not preceded by any 

recorded intestinal disorder 59.9 

Number of cases of probable typhoid fever in which the preceding intes- 
tinal disorder probably had some relation to the subsequent typhoid 
fever 58 

In the Second New York Volunteer Infantry 822 cases of intestinal 
disorder and 161 cases of probable typhoid fever are recorded; the 
names of 56 individuals appear upon both of these lists. In the fol- 
lowing cases there is most probably some relation between the pre- 
ceding intestinal disorder and the typhoid fever: 

No, 1. — Acute diarrhea July 12-13; typhoid fever August 4. 
No. 2. — Diarrhea July 15-17; typhoid fever August 8. 
No. 5.— Diarrhea August 3-6; typhoid fever August 12. 
No. 4. — Diarrhea August 1-7; typhoid fever August 20. 
JVb. 5.— Diarrhea July 21-22; typhoid fever August 14. 
No. 6, — Indigestion August 12-14: t3rphoid fever August 20. 
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No. 7. — Diarrhea Jnly 16-17; typhoid fever Angust 8. 

No. 8, — Diarrhea July 9-10; diarrhea July 18-19; typhoid fever August 5. 

No. 9, — Indigestion August 22-24; typhoid fever August 29. 

No. id?.— Diarrhea July 20-21; typhoid fever July 26. 

No. ii.— Diarrhea July 16-17; diarrhea July 20-23; typhoid fever July 31. 

No. 12, — Diarrhea July 28 to August 2; typhoid fever August 20. 

No. IS. — Diarrhea July 31 to August 1; typhoid fever August 15. 

No. i^.— Diarrhea July 3-9; typhoid fever July 10. 

The following summary will show the principal facts concerning 

the relation between typhoid fever and intestinal disorders in this 

regiment: 

Number of cases of intestinal disorder 822 

Number of cases of probable typhoid fever . 161 

Number of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder 105 

Percentage of cases of probable typhoid fever not preceded by any recorded 

intestinal disorder 65.21 

Number of cases of probable typhoid fever in which the preceding intes- 
tinal disorder probably had some relation to the subsequent typhoid fever. 14 

The relation of the intestinal disorders to typhoid fever became 
more prominent as the season advanced. The intestinal disorders of 
May and June very infrequently show any relation to typhoid fever, 
while those of July and August frequently show such a relation. 
Apparently the diarrheas of May and June had no protective influence 
against subsequent infection with typhoid fever, while there can be 
but little doubt that the diarrheas of July and August did show such 
a protective influence. We have already suggested an explanation 
for this in our discussion of the history of the Eighth New York. 
Since writing that part of the report, we have gone minutely into the 
history of other regiments, and the opinion expressed at that place 
has been confirmed by our subsequent studies. 

Our conclusions concerning the relation between intestinal disorders 
and typhoid fever among the troops of the First and Third Army 
Corps may be summarized as follows: 

(1) A large proportion (averaging at least 75 per cent) of the cases 
of typhoid fever were not preceded by any intestinal disorder. 

(2) In a fair proportion of the cases of typhoid fever which were 
preceded by some intestinal disorder it is more than probable that 
the preceding intestinal disorder resulted from saprophytic germs 
taken into the body simultaneously with typhoid germs. The effects 
of the saprophytic germs were shown almost immediately and mani- 
fested themselves in some intestinal disorder, while the effects of the 
tj^phoid germs did not appear until later. 

(3) We are inclined to the opinion that in these cases the difference 
in time between the appearance of the intestinal disorder and the 
development of the subsequent typhoid fever represents the period of 
incubation of the latter disease. If this supposition be true, the 
period of incubation varies from two days to three weeks. 
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(4) The intestinal disorders of May and June very infrequently h 
any relation to typhoid fever. 

(5) The intestinal disorders of July and August frequently g»^ 
temporary immunity against typhoid fever. 

(6) Typhoid fever was in a large proportion of the cases of thatdi 
ease, due to a mixed infection. It is probable that in many of tl 
cases in which this mixed infection, occurred, the diarrhea induce 
by the saprophytic microorganisms so thoroughly removed the speciii 
germs of typhoid fever that the individual did not develop the lattt 
disease and did acquire, for the time being at least, a certain degn 
of immunity to typhoid fever. 

(7) We certainly are justified in concluding that the intestinal di: 
orders among these troops did not predispose the individuals affect^ 
by them to typhoid fever. 



CHAPTER VII. 

TTPHOID FEVEB IN THE SECOND ABMY COBPS, CAMP AliOEB^Ti 

Site, — This camp, which was selected as a rendezvous for th.e Secos 
Army Corps, commanded by Maj. Gen. W. H. Graham, TJ. S. Volm 
teers, is located H miles west of Washington, D. C, and about <« 
miles south of the Potomac River. 

Topography. — We have been unable to procure a detailed top 
graphical map of the site of Camp Alger. We have been informe 
by Lieut. Col. James L. Lusk, U. S. Volunteers, chief engineer, Secon 
Army Corps, that preparations for a inap of this kind were ^ 
advanced, but that the want of time and the press of other dui 
prevented its completion. 

The point occupied as headquarters is elevated 408 feet above ti 
Potomac River and was the highest point in the camp site. Ti 
average elevation of the regimental camp sites above the Potonu 
River was about 300 feet. 

The general surface of the camp site is decidedly undulating, beiJ 
well provided with open spaces for regimental or brigade encampmei 
and interspersed with native forests. 

By consulting the map of this camp site it will be seen that it 
traversed by a few small brooks and provided with a number* 
shallow springs. 

Geological formation and water supply, — We are indebted to Lie 
tenant-Colonel Lusk, U. S. Volunteers, for valuable information ctf 
cerning this camp site, and from whose letter we quote the f ollowin; 

The layer of soil is quite thin and is underlaid by a stratum of very impervio 
clay. * * * This stratum of clay appears to extend well down toward \ 
rock, being generally separated from the latter by a layer of fine sand, general 
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called '* quicksand " by the drillers. With a few exceptions this rock, of the gneiis 
family, is covered by a layer of so-called ** rotten rock," which grew harder 
downward. 

Although at first the shallow springs already referred to, and neigh- 
boring farm wells were depended upon as a source of water supply, it 
was soon clearly seen that other means would have to be provided to 
meet the urgent demands for a better and purer supply of water. An 
attempt had been mac^e to anticipate this want on the part of a few 
regiments by ordinary dug wells located in their own regimental 
camps. 

As there were no bathing facilities, the men, in most instances, were 
marched to the small branches of Accotink Creek, several miles away, 
or to the Potomac River, still more distant. 

On May 25, 1898, the first troops having arrived on May 18, an arte- 
sian well was completed in the neighborhood of the camp of the Sixth 
Massachusetts and the Eighth Ohio regiments. This well supplying 
a fair yield of soft, clear, and palatable water, the pressure for others 
of the kind in different parts of the camp became very great. 

A board appointed by the War Department reported, on June 2, 
1898, in favor of other artesian wells for each regiment, or a series of 
wells from which the water could be pumped to the regimental camps. 
The first of these plans was adopted, and we are informed that about 
June 5 additional drilling machines were sent to the camp by the 
Quartermaster's Department, and that the sinking of the wells was 
ordered to be prosecuted as rapidly as possible until there should be 
one for each regiment. This work was under the immediate super- 
vision of the chief engineer of the Second Army Corps. By reference 
to the map of this camp site, the date on which these wells were com- 
pleted, as well as their depth and height above the Potomac River, 
may be ascertained. 

We here again quote from Lieutenant-Colonel Lusk's letter: 

During the formative period of the camp the regiments arrived in rapid succes- 
sion, before any corps headquarters had been established or corps staff organized. 
Many thousand men were thus gotten into camp grounds of insufficient area, with 
no water supply except from a few ordinary dug wells, springs, and small streams. 
The streams became at once polluted and unfit for use. The few wells and 
springs affording an insufficient supply even for drinking and cooking, relief was 
sought by digging shallow wells or sinking driven wells of small depth, using 
small pipe, both classes of wells being sunk in the regimental camps, or by exca- 
vating holes in wet ground and forming so-called springs. The relief thus 
obtained was precarious so far as concerns quantity, as the water was sure to fail 
upon the advent of dry weather. 

We may state that this demand for a better water supply was not 
fully met, notwithstanding the most energetic action on the part of 
the chief engineer ofl&cer, uutil about the end of June. 

Oeneral location of regimental camp sites. — These were, as a general 
rule, well selected and had good natural drainage, being situated on 
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knolls, mostly cleared, but sometimes on wooded hillsides. In i 
number of instances, however, they were unnecessarily limited ii 
area. 

Lieut. Col. Charles Smart, deputy surgeon-general, U. S. Amy, 
having completed an insjiection of Camp Alger, Va., states, under 
date of July 13, 1898, at which time a number of the regiments M 
already occupied their camp sites for nearly two months, as follows 

The striking characteristics of the camps of the First Division were overcrov^ 
ing of tents on the camp site, overcrowding of men in the tents, dnst, snnglan 
and fetid odors. The Eighth, Twelfth, and Thirteenth Pennsylvania -were packei 
closely together, with scarcely an interval between the regiments, the compan; 
streets hardly wider than the intervals between adjacent companies shonld Im 
been. Tents of the same companies in contact with each other on the sides d 
of adjacent companies in contact by the ends. 

These regiments constituted the Third Brigade of the First Division 
and probably presented the worst overcrowding to be found amoo? 
any of the brigades encamped at Camp Alger. The condition ol 
affairs in the First Brigadct^ First Division, was only sliglxtly better 
except that the Sixty-fifth New York Infantry, belonging to 
brigade, had more space. 

According to Lieutenant-Colonel Smart, the regimental camps of tk 
Second Division were generally more expanded than those of the Firs 
Division. 

Disposition of garbage and excreta. — Garbage was deposited in 
pits near the kitchen, and sinks were placed at varying distance 
beyond the garbage cesspools. 

Referring to the regiments of the First Division, Lieutenant-Colonei 
Smart again says : 

The kitchens were close up against the company tents, with nncovered cesspool! 
for kitchen slops and garbage, and the sinks were also so close that althoagh soim 
care was given to covering the deposits with earth, the sink odor pervaded tk 
company streets. 

We may state that during the months of June and July this condi 
tion of cesspools and sinks was common to all the organizations brougto 
together at this camp site. Their contents were left much of the tiifit 
uncovered, even during the dry weather prevailing in June, and theii 
condition was rendered still more intolerable after the advent of ^^ 
weather, since, owing to the high level of the ground water, the coit 
tents of the sinks floated to the surface, and could not be covered 
without filling in the pits. 

Tentage, — ^At the time of our inspection of Camp Alger, Va., begi^^ 
ning August 20, 1898, the several regiments constituting the First Di^ 
sion of the Second Army Corps, together with the three other regiments 
belonging to a separate brigade, were all supplied with all necessarj 
tents, but the latter were unprovided with any flooring. This condi 
tion as to sufficient tentage did not characterize the earlier days ol 
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Camp Alger, since, according to the best available testimony, some of 
tlie regiments arrived with too little tentage for their full strength, 
and hence the men were, for a time, too much crowded together in the 
tents. 

Rainfall and temperature. — Before taking up the medical history 
of individual regiments, especially the occurrence of typhoid fever in 
these, we may state that very dry weather prevailed during the latter 
part of May and the month of June, and that it was not until about the 
20th of July that the first heavy rainfall occurred at Camp Alger. 
This amounted to 1.1 inches. On the 28th day of June there was a 
fall of rain amounting to 0.7 of an inch. During the latter part of 
July and until the middle of August, there were repeated heavy rain- 
falls; but the weather was dry during the last half of August and the 
first half of the month of September, at which time the camp was 
abandoned. 

As regards the temperature, the weather was extremely hot, and 
this condition prevailed practically during the wliole encampment. 
(See Meteorological Chart, Camp Alger.) 

First Division. 

Commands. —Sixty-fifth New York Infantry, Seventh Ohio 
Infantry, First New Jersey Infantry, Sixth Illinois Infantry, 
Sixth Massachusetts Infantry, Eighth Ohio Infantry, Eighth 
Pennsylvania Infantry, Twelfth Pennsylvania Infantry, Thir- 
teenth Pennsylvania Infantry, Third Virginia Infantry, First 
Connecticut Infantry, Troops A and C, New York Cavalry. 

GENERAL DISCUSSION. 

A careful examination of the regimental histories, which have been 
given above at some length, serves to bring out a number of salient 
features. 

In the first place, it wHl be seen that some of the regiments in the 
First Division, while yet in their State encampments, had one or more 
cases of typhoid fever, and that the majority of these organizations, 
upon their arrival at Camp Alger, imported at least 1 case of this dis- 
ease into the Virginia camp. 

We will have occasion to point out more than once the probability, 
in assembling 1,000 men in any part of the United States, that typhoid 
fever will appear among them within the period of incubation after 
their rendezvous. 

We find that the following regiments of the First Division, Second 
Army Corps, imported typhoid fever into the camp at Camp Alger: 
Sixty-fifth New York, 1 case; Seventh Ohio, 1; Sixth Massachusetts, 1; 
Sixth Illinois, 1 ; Eighth Pennsylvania, 1 ; Third Virginia, 2. 

The following regiments imported no case: First New Jersey, 
Eighth Ohio, Twelfth Pennsylvania, Thirteenth Pennsylvania, First 
Connecticut. 

7273 6 
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We do not think that the importance of keeping before ns this fui 
of the importation of typhoid fever by regimental organizations cai 
be too much emphasized, since, in a number of cases, this early impn'- 
tation has been overlooked by the regimental medical officer, and 
since this may serve as a focus of infection for other cases of this dis- 
ease. As regards this division of the Second Army Corps, how^ever. 
in the majority of instances, the disease having been recognized br 
the regimental surgeon, the soldier was promptly transferred to tlif 
general hospital at Fort Myer, Va. , a point remote from the camp. 



The Third Virginia Infantry and the First Connecticut lufantrr 
developed their first ease in a shorter time than the other regiment*. 
This, so far as regards the last-named regiment, is readily to be referred 
to the fact that this organization arrived at Camp Alger at a period 
when the camp was already thoroughly infected with typhoid fever. 

Another fact worthy of notice is the small number of cases whicb 
are recorded for the period ending June 30, at which time nine of th( 
regiments belonging to this division had been in camp on an average 
of forty days. (The Third Virginia and First Connecticut, attached 
to this division but not brigaded, did not arrive until June 5 and Julj 
19, respectively.) 

We find the distribution of the cases of typhoid fever for this period 
as follows: Sixty- fifth New York, 2; Seventh Ohio, 1; First New Jer 
sey, none; Sixth Massachusetts, 9; Sixth Illinois, 2; Eighth Ohio, 
none; Eighth Pennsylvania, 2; Twelfth Pennsylvania, 2; Thirteentli 
Pennsylvania, 1; Third Virginia, 2 (imported, 2 others). 

It will thus be seen that with the exception of the Sixth Massachu- 
setts no regiment had more than 2 cases during this period. The lat- 
ter regiment arrived on May 22, had its first case on June 2, followed 
by a second and third case on June 16 and 18. We note also thaH 
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: the 9 cases in this regiment were confined to Company H, and that 
of the companies of this regiment had no case up to the time of 
leir departure from Camp Alger, July 5, so that this particular regi- 
lent is an exception to the rule. The explanation is not hard to find, 
nee this regiment was constantly on provost duty from the time of 
8 arrival at Camp Alger, and hence the men were subjected to addi- 
onal danger of infection. 

In order to show that the performance of provost duty gives better 
pportunity for typhoid fever infection, we may cite the course of 
jT-phoid fever in Troops A and C of the New York Cavalry Squadron, 
^hich occupied an excellent camp site near corps headquarters. This 
pganization, numbering 6 officers and 199 enlisted men, arrived at 
lamp Alger on May 23, and imported 2 cases of typhoid fever, l*on 
lay 30 and 1 on June 1, both of which cases were promptly transferred 
3 the general hospital at Fort Myer. This organization was princi- 
pally used for provost duty, and notwithstanding the fact that its 
rater supply was derived from a deep well or was imported, as Hygeia, 
Lpollinaris, and such waters, and that the well water was boiled, we 
bserve that 4 additional cases of typhoid fever appeared during the 
lonth of June, unquestionably due to duties which would call them 
,way from camp and thus expose them to various sources of infection 
Q the surrounding country. 

When we take into consideration the nature of the water supply at 
his camp during the latter part of May and a considerable part of the 
nonth of June and the chances for water pollution, we think it par- 
icularly surprising that so few cases of typhoid fever can be traced 
imong this division numbering more than 12,000 men. The same 
*emark will apply still more forcibly to the Second Division of the 
Second Army Corps during this period. This, to our minds, points 
mmistakably to the absence of sources of infection at Camp Alger 
luring this time, and indicates clearly that these were sporadic cases 
jontracted by the men during their absence from the camp, in the city 
>f Washington and vicinity. 

Lieutenant-Colonel Smart, deputy surgeon-general, U. S. Army, 
under date of July 13, 1898, reports as follows: 

These camps, notwithstanding their many unsanitary factors, arennusnally free 
^om disease. Vaccinia, measles, a few venereal cases from proximity to Wash- 
ington, and some diarrheas from irregolarities of diet or from chill after perspi- 
ration and the difficulty of attending to personal comfort in the crowded tents, 
constitute the sick list. In addition to these^ I found that since the camp was 
Bstablished in May 39 cases of typhoid fever had been reported and sent to hospital 
For treatment. Four occurred during the month of May, 23 in June, and 12 up to 
the date of my inspection , in July. Taking the month of June as the second month 
of the aggregation of troops and rating the strength of Camp Alger during that 
month as 20,000, the fever rate for the month would be 1.15 cases per 1,000 men. 

As a matter of fact, Colonel Smart, relying upon the testimony of 
the regimental medical ofl&cers, reported fewer cases of typhoid fever 
up to July 13, 1898, than had actually occurred. 
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After the most careful search, we have been able to trace up to tk 
30th of June, a period of about forty days since the establishment o( 
the camp, excluding imported cases, 21 cases of this disease amoD^* 
the regiments of the First Division and 11 cases among those con 
stituting the Second Division; total, 32. 

Basing the calculation upon the mean strength of the First Divisioi 
for the month of June, namely, 11,137, we find 1.88 cases of typhosi 
fever per 1,000 men. Taking the mean strength of the Second Divv 
sion for. the month of June, namely, 11,257, we find only 0.97 per 1,0(! 
men. The ratio for both divisions for the i)eriod ending June 30 i: 
1.42 per 1,000 men. 

If we take the period ending July 15, we find that 71 cases o( 
recegnized typhoid fever have occurred in the First Division and I 
cases in the Second Division, or a total of 103 cases, as against oi 
cases reported by Colonel Smart for the period ending July 13, on 
ratio of 4.06 per 1,000 men in a mean strength, for both divisions, oi 
25,341. The ratio of the First Division alone for this period, based 
upon the mean strength for July, viz, 13,135, is 5.40; and tliat fortk 
Second Division alone, also based on the mean strength for July, vii 
12,206, is 2.62 per 1,000 men. 

It will thus be seen that typhoid fever had made but slight progr^ 
in both divisions of the Second Army Corps up to the peripd endin? 
June 30, but that during the succeeding fifteen days, constituting the 
first half of July, the disease had slowly but steadily increased to tiw 
extent of 4.06 per 1,000 men. 

Returning to the First Division which, all things taken into consid 
eration, was placed in less favorable circumstances than the Second 
Division, we observe that contamination of the general water supplj 
at a period when this supply was most questionable and most subjeci 
to contamination does not appear to have occurred, since we find thai 
up to June 30 of the 110 company organizations, including 1 hospiti 
corps company, constituting this division at that time, 92 companies 
had had no case of typhoid fever, although the water supply was th« 
same for all companies in each regiment. In other words, only 18 com 
pany organizations in this division had experienced cases of typhoM 
fever up to the 30th day of June. 

We desire to call attention, however, to the fact that, notwithstand 
ing the absence of contamination of the general water supply, the occur 
rence of 32 sporadic cases of typhoid fever among these 18 company 
organizations, constituting so many foci of infection internal to this 
division, was pregnant with meaning for the further spread of the 
disease. It was just at this time that a better, purer, and more abun- 
dant water supply had been obtained through the sinking of a bored 
well for each regiment; but notwithstanding this purer water supply? 
typhoid fever continued to increase. These wells were of the artesian 
class and varied in depth from 47 feet to 156 feet, only 5 out of 40 
wells being less than 60 feet in depth. 
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In boring for water a layer of very impervious clay of varying thick- 
Less was met with. Below this was found a layer of rock into which 
he hole was drilled until a satisfactory yield of water was secured, 
iimultaneously with the boring of the well a wrought-iron pipe was 
[riven downward by repeated falls of a heavy weight until, when rock 
i^as reached, a water-tight joint was made by driving the pipe until 
bs cutting edge practically refused to go further. 

We can well believe the statement of Lieutenant-Colonel Lusk, 
liief engineer, to whom we are indebted for the foregoing information 
oncerning the construction of these wells, when he states that, in his 
•pinion, *' these artesian wells were not subject to surface contamina- 
ion, owing to the method of constructing them and the character of 
he strata through which they passed." He further adds: 

The water supply in each case appeared to come from the extreme bottom of the 
^ell and to have no connection with the ordinary veins fonnd at slight depths. 

We may here state that following close upon our inspection of this 
Li vision during the latter part of August, 1898, we subjected the sam- 
>les of water from the wells of the Eighth, Twelfth, and Thirteenth 
^Pennsylvania Infantry, of the Ninth Ohio Battalion, of the well at 
^orps headquarters, and of the house well near the latter, to careful 
>acteriological examination, and were unable to isolate the colon 
>acillus from any of these sources except in the case of the house 
veil, which was practically an open well, liable to contamination from 
tir dust. These wells were all located in the old camps of the First 
Division, which were occupied until the beginning of August. 

We also had careful bacteriological examinations made of the water 
Tom all the wells in the new camp of this division and were able to 
solate a microorganism resembling the colon bacillus in two instances, 
lamely, from the well of the First New Jersey and First Connecticut 
[nfantry. 

Notwithstanding the purity of the water supply, therefore, and con- 
irary to the generally accepted opinion on the part of the medical 
profession, we find that typhoid fever having been imported into 
irarious, although few, company organizations of this division, now 
steadily advanced; so that, as compared with the first fifteen days of 
Fuly, when only 50 cases of typhoid fever were recorded for this divi- 
jion, we find during the second half of this month not less than 131 
jases of this disease have occuri'ed, and that the number of company 
organizations affected increased from 18 to 35 out of a total of 74 com- 
panies at that time constituting the First Division. 

The escape from the occurrence of typhoid fever of more than one- 
aalf of the companies of this division (39) still points unmistakably 
ko the absence of contamination of the general water supply. 

The only exception to the freedom from water contamination is in 
the case of Company G, Twelfth Pennsylvania Infantry. By refer- 
ence to the individual history of this regiment above given, it will be 
3een that there is strong evidence pointing to the infection of the 
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low well constructed by tlie men of this company, owing to close proi 
imity to the battalion privy. It will further be observed that the Imp 
number of cases occurring in this particular company strongly coi 
trasts with the few that occurred in the companies of other regimen 
of this division. 

At this period, July 31, when cases of typhoid fever had occuiw 
in 47 per cent of the company organizations of the First Division, i" 
find, notwithstanding change of c^mp sites made by tlie several rt^ 
ment« during the last few days of Jnly or the first week in Augos 
and in spite of much attention given to camp sanitation, the diseu 
made st«ady and rapid progress during August as compared with tl 
month of July. Thus, we find in a mean strength of !l,464 for Augm 
there occurred 326 cases of recognized typhoid fever in this divisin 
or 34.44 cases per 1,000 of strength. 

If we turn to the course of this disease in the several brigades 
thib division, we find that the number of cases per 1,000 men rises 
the First Brigade, composed of the Sixty-fifth New York, Sevenit 
Ohio, and First New Jersey, to 48.17; in the Third Brigade, compos 
of the Eighth, Twelfth, and Thirteenth Pennsylvania, to 32.63; whl 
in the two regiments not brigaded, consisting of the Third Virginii 
and the First Connecticut, it was 17.36 per 1,000 men. It willb 
recalled that from the well water of the last-mentioned regimenti 
bacillus was isolated which somewhat resembled the colon bacillos 
(No calculation is made for the Second Brigade, as this had left fo 
service in Porto Rico on the 5th day of July.) 

The highest rate per 1,000 men was attained in the case of tin 
Sixty-fifth New York Infantry, in which, in a mean strength d 
1,315 men for August, there were 123 cases of recognized typhoii 
fever, or 93,53 per 1,000, This regiment therefore leads all of tlk 
regiments in the First Division as regards prevalence of the disease 

Before referring to the individual record of this regiment, it will ir 
seen that during the month of July there occurred 24 cases of typhoid 
fever, 16 of which were confined to Company E. It wiU further 1( 
seen that prior to its removal from its old camp site to a new ani 
higher camp on August 8 there had occurred 36 additional cases d 
typhoid fever, and that within twelve days following its change »' 
camp site there were 44 additional cases which could be attributed tt 
infection in the old camp. Even after the lapse of this period, ho» 
ever, the disease continued unchecked, since we find 53 cases occur- 
ring during th6 last eleven days of August. There conld be no doubt 
therefore, that the majority of the companies of this regiment wen 
pretty well infected with typhoid fever prior to the change of cani[ 
site and that the sources of infection, probably individual to the cob- 
panics, continued in the new camp. 

We may here state that at tho time of our inspection of this regi- 
ment, on the 23d day of August, 1898, we found 10 men on an averagt 
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in each conical wall t.ent and no provision made for flooring the tents. 
In a number of tents inspected by us bedding, clothing, together 
i«rith other articles, were in contact with the ground and thoroughly 
covered with dust and dirt. If tent infection, which we will discuss 
in another part of this report, is concerned in the spread of typhoid 
fever, then all of the necessary conditions were present in this regi- 
ment for the propagation of the disease in this manner. 

We here recall that at the time of our inspection our attention was 
invited to the fact that the location of the well of the Sixty-fifth New 
York in the camp occupied by it during the latter half of June, July, 
and the first week of August was such as to receive the surface drain- 
age from the entire First Brigade. Our own inspection verified this 
undesirable location of the well. It does not follow, however, that 
the water of this well became contaminated so as to constitute a fac- 
tor in the spread of typhoid fever in this regiment, since we find that 
of the 12 companies, all of which were making free use of the water. 
Companies C and K had no cases of typhoid fever during July or the 
first week in August, while Companies D, G, and I had during July 
and the entire month of August, respectively, only 4, 7, and 4 cases. 
Indeed, typhoid fever in this regiment was largely confined during 
August to Companies A (12), B (11), C (16), E (9), F (25), and L (15). 
We have not therefore hesitated to exclude this well as the source of 
regimental infectioUc 

The inspection of the camp of the Sixty-fifth New York made by 
the board was followed by a like inspection of the several camp sites 
of the regiments constituting the division. As a result of this inspec- 
tion, we were gratified to find that much care was being given to camp 
sanitation, such as the general police of the camp site and the dispo- 
sition of the garbage and excreta, although the latter, in the majority 
of regiments, was by no means satisfactorily carried out. In all sinks 
we were able to observe fecal matter exposed to the access of large 
numbers of flies. An exception to this statement was found in the 
case of the Twelfth Pennsylvania Infantry, which regiment was 
located in a camp to itself near Dunn Loring Station. Here we found 
that, by the direction of the colonel commanding, each privy vault 
was guarded by a regularly posted sentinel, whose duty it was to 
compel each soldier to cover his stool with earth as soon as deposited. 
Not only was this effectually carried out, but upon leaving the sink 
the soldier was compelled to thoroughly wash his hands with soap and 
water provided for that purpose. 

We here note that in spite of change of camp site and the enforce- 
ment of better sanitary police, typhoid fever did not markedly 
decrease in this regiment until the beginning of the fourth week in 
August, the camp site having been changed on August 2. 

During the last two days of August and the early part of Septem- 
ber the First Division of the Second Army Corps abandoned Camp 
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Alger, Ya., the eight regiments constituting the division at that \m 
taking their departure as follows: Twelfth Pennsylvania, August 
29; Eighth Pennsylvania, August 30; Thirteenth Pennsylvania, 
August 31 ; Seventh Ohio, September 1 ; First New Jersey, Septem- 
ber 2; Sixty-fifth New York, September 4; First Connecticut, Se^ 
tember 7; Third Yirginia, September 8. 

All these regiments, except the Eighth, Twelfth, and Thirteentli 
Pennsylvania Infantry, left for their State encampments and foi 
muster out of the service of the United States. The Twelfth Penn- 
sylvania remained at Camp Meade, Pa., only until September 19, 
when it also left for muster out of service. The Eighth and Thir 
teenth Pennsylvania Infantry remained at Camp Meade as a part of 
the garrison stationed at that point, and later were transferred to 
Camp Mackenzie, Augusta, Ga. 

The subsequent course of typhoid fever in these several regimenlB 
following their departure from Camp Alger has already been set forti 
in the individual histories of these regiments and need not here be 
further referred to, except to state that whenever the transfer of the 
regiment was followed by enforced sanitary measures typhoid fever 
slowly but steadily decreased ; or where the regiment already infected 
with typhoid fever remained at its State encampment for a period of 
ten or more days, as in the case of the First Connecticut Infantry, 
the number of cases of typhoid fever rapidly increased, owing, as we 
think, to new sources of infection having been established during this 
time. 

We have made no reference thus far to the course of typhoid fever 
in the Second Brigade of the First Division, since this brigade, con- 
sisting of the Sixth Massachusetts, Sixth Illinois, and Eighth Ohio 
Infantry, left Camp Alger on July 5, 1898, for service in Porto Rico 
and Cuba. 

The Eighth Ohio Infantry arrived at Santiago, Cuba, on July 13 
By consulting the indi^ddual history of this regiment it will be seen 
that one case of typhoid fever was admitted on July 12, and hence 
points to infection prior to the departure from Camp Alger. Owing 
to lack of data no definite knowledge can be obtained concerning the 
further occurrence of typhoid fever in this regiment, except that 
given in its history before mentioned. 

In the case of the Sixth Massachusetts Infantry and the Sixth Illi- 
nois Infantry we find that these regiments were quartered on the 
U. S. S. Yah from July 8 to July 25, and that in the former regiment, it 
having become infected with typhoid fever prior to departure from 
Camp Alger owing to provost-marshal duty, not less than 49 recognized 
cases of typhoid fever occurred during the month, the majority of the 
cases having originated on the voyage from Charleston, S. C, ^ 
Guanica, P. R. 

The Sixth Illinois Infantry had already had 2 cases of typhoid fever 



— ^1 



89 

during June at Camp Alger, but appears to have largely escaped the 
disease during the voyage to the island of Porto Rico, since we have 
only found 6 recognized cases of typhoid fever for the month of July. 
The subsequent history of typhoid fever in this regiment is given in 
its individual history. 

Second Division. 

Commands, — Twenty-second Kansas Infantry, One hundred 
and fifty-ninth Indiana Infantry, Third New York Infantry, 
Seventh Illinois Infantry, Sixth Pennsylvania Infantry, 
Fourth Missouri Infantry, Ninth Ohio Battalion, Third Mis- 
souri Infantry, First Rhode Island Infantry, Second Tennessee 
Infantry, Hospital Corps Company. 

GENERAL DISCUSSION. 

In considering the origin and course of typhoid fever in the Second 
Division we desire to call attention to the remarkable exemption from 
this disease which the several regiments of this division experienced 
in their State encampments. No case of typhoid fever appears to 
have actually occurred in any of these regiments prior to their arrival 
at Camp Alger, Va., and only two, namely, the Sixth Pennsylvania, 
encamped at Mount Gretna, Pa., and the Second Tennessee, encamped 
at Nashville, Tenn., imported each 1 case of typhoid fever into the 
Virginia camp. 

In the Sixth Pennsylvania, which arrived at Camp Alger, Va., on 
May 19, we find a case of typhoid fever admitted from Company K 
on May 29 and transferred to the general hospital at Fort Myer, Va., 
where the diagnosis was confirmed. 

In the Second Tennessee, which arrived on May 29, we find that a 
case of typhoid fever was admitted from Company G on the same 
date. 

We deem it worth observing that 6 of the regiments of the Second 
Division were assembled at or near western cities, and that only 3 
were assembled near Eastern or Southern cities. 

Of the latter, typhoid fever was imported into Camp Alger by 2, 
namely, the Sixth Pennsylvania and Second Tennessee Infantry. 

We have already referred to the fact that the regimental camps of 
this division were less crowded for space than those of the First Divi 
sion, and that up to the period ending June 30 only 11 cases of typhoid 
fever had occurred in the Second Division. 

Taking the mean strength of this division for the month of June, 
namely, 11,257 men, wefindarateofonly0.97.cases of typhoid perl, 000 
men. This must be considered as a remarkably low rate of sickness 
from typhoid fever when we remember that this regiment had already 
been encamped at this station an average of thirty-four days, and 
this, too, during a period when the water supply was obtained from 
various sources — brooks and springs — regarded by the regimental 
medical officers as of decidedly questionable character. 
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No stronger evidence could be brought against the theory of watei 
contamination than the fact that for the period ending June 30, of tb 
113 company organizations constituting the Second Division, only V: 
companies had experienced 1 or more cases of typhoid fever, and these 
companies were a part of 6 different regimental organizations. 

By referring to the occurrence of typhoid fever in the First DivisioD 
as compared with the Second Division, it will be seen that the typhoid 
rate per 1,000 men for the same period was 1.88, or nearly doubk 
that given for the Second Division, and if we continue the comparisoi^ 
during the period ending July 31 we find that the occurrence 
typhoid fever in the Second Division at Camp Alger, Va., 
remained less than in the First Division, namely 10.8 per 1,000 men. 
as compared with 15.2 for the First Division. We observe, howevei 
that the comparative rate of increase is practically the same for boll 
divisions. 

Foci of infection having by the end of June become internal to thi« 
division, we find, just as we did in the First Division, a slow bn: 
steady increase in the number of cases of typhoid fever, which rise 
from 11 cases during the month of June to 135 cases for July; andW 
note further that all of the regiments have now become infected. Ii 
other words, the sources of infection being both internal and externa 
to the camp, the chances for infection were much multiplied ; hen« 
we find by the 31st day of July the number of company organizations 
in which typhoid fever had occurred has increased from 10 to 5& 
leaving still 54 company organizations, distributed among all of thi 
regiments of this division, which were as yet unaffected by the di? 
ease. These noninfeoted companies, it must not be forgotten, wen 
obtaining their water supply from the general regimental supply. 

We have already shown that during the month of August, while tin 
First Division still remained at Camp Alger, although occupying nei 
camp sites, typhoid fever had continued to increase rapidly, reachi?! 
a rate of 34.44 per 1,000 men. During the same month the regiment 
of the Second Division, which had occupied, with a single exeeptioii 
their original camp sites from May 19 to July 31, were placed und« 
different conditions, inasmuch as they took their departure froi 
Camp Alger on August 3 (Ninth Ohio excepted) and began a mard 
to Thoroughfare Gap, via Bull Run and Bristow Station, Va. Thi 
march, which was begun during extremely hot weather, was teriai 
nated six days later, when the regiments went into camp at Thorough 
fare Gap, where they remained for a period of about two weeks. A 
the end of this time the division was transported by rail to Cais; 
Meade, Pa. i 

As this division was ordered from Camp Alger by reason of tto 
prevalence of typhoid fever in its several regiments, it remains to b 
seen what good was attained in this respect from the march throusi 
Virginia to the encampment at Thoroughfare Gap. The followlBl 
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table will show the number of cases which occurred in each regiment 
of this division during July and August: 



Regiment. 


July. 


Augnst. 


Regiment. 


Jnly. 


Aagnst. 


22d Kansas - 


4 
20 
16 
11 

6 
27 


22 

105 
45 
39 
20 
51 


9th Ohio Battalion 


2 

17 
12 
16 


6 


3d New York 


4thMi8SOUPl 


90 


Ia9th Indiana 


2d Tennessee 


25 


7th Illinois 


3d Misflonpi 

Total 


46 


Rf\y T^ATiTiRvltrAnlA 




1st Rhode Island 


131 


389 









During the same time, in addition to the 389 cases of recognized 
typhoid fever, there were 146 cases of probable typhoid fever recorded 
as occurring among the regiments of this division. Deducting 6 cases 
of recognized typhoid fever in the Ninth Ohio Battalion, which organi- 
zation did not accompany the Second Division on its march through 
Virginia, we find a balance of 383 cases of typhoid fever in a mean 
strength of 12,164 men, equivalent to 31.48 cases per 1,000 men. 

If we compare the number of cases of typhoid fever occurring in 
the regiments of this division during the first fifteen days in August, 
and which may be considered as infections prior to departure from 
Camp Alger, and those recorded for the last half of August, we obtain 
the following results: 



Regiment. 


Aug. 1-16 


Aug. 16-31 


Regiment. 


Aug. 1-15 


Aug. 16-31 


22d Kansas 


1 

24 

48 

9 

15 

8 


15 
21 
57 
11 
24 
20 


3d Missouri 


21 
20 
13 


26 


159th Indiana 


if^t Rhode Island . 


31 


3d New York 


2d Tennessee 


12 


6th Pennsylvania 

7th Illinois 


Total 




165 


217 


Ifh TUiasnnH 









Since the cases, 217 in number, occurring during the latter half of 
August may be considered as infections acquired en route to Camp 
Meade, Pa., it will be plainly seen that this division not only failed 
to shake off typhoid fever, but even experienced an increase of this 
disease. We can now readily see that this was due to the fact that 
the division, after marching for six days, went into a more or less per- 
manent camp at Thoroughfare Gap, Va. , and as each regiment was 
already badly infected, there was no reason why the disease should 
not continue to be propagated in increased numbers. Indeed, the 
very object for which this march was begun was effectually defeated 
by the stay of the division at Thoroughfare Gap for a period of from 
ten to fourteen days. We do not doubt that if, instead of camping 
at this place, it had been possible to continue the march until the 
middle of August, typhoid fever would have been, to a large extent, 
eradicated from the several regiments. From a sanitary point of 
view, the transference of this division by rail from Thoroughfare Gap, 
Va., to Camp Meade, Pa., was a mistake, since each of the regiments 
carried their infection with them, and hence we are not surprised to 
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find that many cases of typhoid fever still continued to occur afkr 
arrival at the latter camp. 

The subsequent history of the course of tjrphoid fever in this divi- 
sion will be found in the individual histories of these regiments, as 
well as under the head of typhoid fever at Camp Meade, Pa. 

It remains to discuss briefly the occurrence of typhoid fever among 
the men of the Hospital Corps companies at Camp Alger, Va. , since 
the members of this corps came into more intimate contact with the 
subjects of typhoid fever than the men of the regimental organizations. 

We have already seen that during the month of June there were 
only 1.42 cases of typhoid fever per 1,000 men in both divisions of the 
Second Corps. During the same period no case of typhoid fevei 
was recorded among the men of the Hospital Corps. We begin to 
appreciate during July, however, the danger involved in the personal 
handling and nursing of typhoid fever cases, especially by nurses 
who were ignorant of the danger of infection, for while the ratio of 
cases per 1,000 men for the two divisions reaches only 4.06, there were 
15.3 cases per 1,000 men among the members of the Hospital Corps. 
These ratios rise to 25.6 per 1,000 men for August, 60.54 for Septem- 
ber, 53. 84 for October, and even during November, when but few cases 
of typhoid fever were occurring in the Second Army Corps, not less 
than 7 per 1,000 of the men of the Hospital Corps were still sick with 
typhoid fever. During this period there were B9 cases of recognized 
typhoid fever and 18 probable cases in a mean strength of 575 men. 
We have been able to record 8 deaths among the recognized cases, a 
mortality of 8.88 per cent. 

Since the hospital corps was divided into three companies of about 
200 men each and placed under the best sanitary surroundings noth- 
ing could point more strongly to the danger of personal contact with 
those sick with typhoid fever than the foregoing ratios of mor- 
bidity. Failure to carry out careful disinfection of excreta and 
neglect of hand disinfection after contact with cases of the disease 
were unquestionably the important factors in the propagation of the 
infection. 

In striking contrast to the high percentage of cases of typhoid fever 
in the hospital corps may be mentioned the course of the disease 
amongst the 200 men constituting the signal corps company, with a 
record of only 6 cases of typhoid fever for the period May 30 to 
December 31, 1898. 

Separate Brigade, Third Division. 

Commands, — Ninth Massachusetts Infantry, Thirty-third 
Michigan Infantry, Thirty-fourth Michigan Infantry. 

general discussion. 

It will be seen that only one of the three regiments constitnting 
this brigade, namely, the Thirty-fourth Michigan Infantry, imported 
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a case of typhoid fever into the Virginia camp. No case of this dis- 
ease had occurred at the State encampment. As the regiments con- 
stituting this brigade left Camp Alger, Va., on June 23 and 24, 
sufficient time had not elapsed between their arrival and departure to 
allow the development of typhoid fever in their camps. 

It has been impossible to obtain any data of value concerning the 
origin and course of typhoid fever amongst these regiments after their 
arrival in the island of Cuba. 

A certain number of recruits for each of these regiments arrived at 
Camp Alger after their departure for Cuba. Typhoid fever appears 
to have developed amongst the recruits left behind from each regi- 
ment. As with the regiments of the First and Second Divisions, the 
disease began amongst these recruits during the latter part of July and 
decidedly increased during August while accompanying the Second 
Division on its march through Virginia. 

Table shovying for the regiments of the Se^^ond Army Corps assembled at Camp 
Alger f Va,, the mortality and morbidity from typhoid fever. 



BegimentB. 



FIRST DIYISION. 



C5th New York.... 

7th Ohio 

l6t New Jeraey .. 

8th Pennsylvania. 
12th Pennsylvania. 
13th Pennsvlvania. 

dd Virginia 

let Connecticnt.. 



Total. 



2Sd 
160th 
3d 
7th 
6th 
4th 
9th 
dd 
let 
2d 



SBOOND DIVISION. 



Kansas 

Indiana 

New York 

Illinois 

Pennsylvania . 

Missouri 

Ohio Battalion 

Missoari 

Rhode Ibland.. 
Tennessee 



Total. 



Total Second Army CorjMi — 

6thIllinois» 

6th Massachusetts 1 

8thOhio» 

New York Cavalry, A and C » 

9th Massachusetts ^ 

83d Michigan^ 

84th Michigan! 



Total > 



Mean 
strength. 



1,221 
1,169 
1,275 
1,044 
837 
824 
1,141 
1,065 



8.596 



1,199 
1,190 
1,211 
1,219 
1,236 
1,196 
884 
1,165 
1,209 
1,202 



11,211 



19,807 



Cases of typhoid 
fever. 



Certain. 



212 

123 
85 
91 

107 
97 
43 

135 



843 



52 
80 

155 
72 
35 

127 
39 
97 

217 
90 



964 



1,807 



Certain 

and 
probable. 



219 
126 

58 
101 
123 
105 

70 
142 



943 



83 

89 
185 
119 

36 
156 

54 
100 
289 
192 



1.283 



2,226 
76 

196 
23 
12 

109 
41 
44 



2,726 



Deaths 

from 

typhoid 

fever. 



14 

4 

8 

8 

28 

15 

13 

19 



104 



U 
8 

31 
2 
6 

18 
6 
9 

10 
8 



108 



212 

8 

18 

9 

1 

34 
14 
26 



322 



Deaths 
from all 
diseases. 



18 
5 
10 
9 
£4 
19 
14 
20 



119 



15 

11 

35 

2 

9 

24 

6 

lb 

11 

15 



140 



269 
12 
12 
04 

2 
86 
83 

48 



516 



1 Sent to Cuba and Porto Bico after a short stay at Camp Alger. 
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Table showing for the regiments of the Second Army Corps assembled at Camp 
Alger, Va., the mortality and morbidity from typhoid fever — Con tinned. 



Regiments. 



FIRST DIVISION. 



65th New York 

7th Ohio 

let New Jersey.. 

8th Pennsylvania 
12th Pennsylvania 
13th Pennsylvania 

3d Virginia 

1st Connecticat. . 



Total 



SECOND DIVISION. 



22d 
loOth 
dd 
7th 
6th 
4th 
9th 
3d 
Ist 
2d 



Kansas 

Indiana 

New York 

Illinois 

Pennsylvania . . 

Missonri 

Ohio Battalion. 

Missouri 

Rhode Island .. 
Tennessee 



Total 

Total Second Army Corps. 



Deaths from tv- 

J»hoid fever m 
00 cases of— 



Certain 
typhoid. 



6.60 
3.25 
22.85 
8.79 
21.49 
15.46 
30.23 
14.07 



12.83 



21.15 

10.00 

20.00 

2.77 

17.14 

14.17 

12.82 

9.27 

4.60 

8.88 



11.20 



11.73 



Certain 
and 

proba- 
ble. 



Per- 
centage 
of deaUis 

from 
typhoid 
to deaths 

from 
alldis- 



6.89 
8.20 
13.79 
7.92 
18.60 
14.28 
18.57 
13.38 



11.02 



13.26 
8.96 

16.75 
1.68 

16.66 

11.53 
9.25 
9.00 
3.71 
4.16 



8.41 



77.77 
80.00 
80.00 
88.88 
95.83 
78.94 
92.85 
95.00 



87.39 



73.88 
72.72 

88.57 
100.00 
66.66 
75.00 
100.00 
69.23 
90.91 
63.33 



77.14 



9.52 



81.87 



Morbidity of 
typhoid fever 
in 1,000 mean 
strength. 



For 
certain 
cases of 
typhoid. 



173.62 

105.21 

27.44 

87.16 

115.91 

117.83 

87.68 

124.41 



98.06 



43.37 
67.22 

127.99 
50.06 
28.31 

106.18 

101.66 
83.36 

179.48 
74.85 



85.96 



91.23 



For cer- 
tain and 
probable 
cases of 
tirphoid. 



179.96 

106.93 

45.49 

96.74 

146.95 

127.42 

61.34 

180.87 



Dealte 

from 
typhoid 
fever in 
l,fir«)Qf 

mean 
strength 



llfl 

a« 

6.5 

7.tf 

18.9 

11.9 
IT.i 



109.70 



12LII 



69.22 

74.78 
152.76 

97.62 

29.12 
130.43 
140.62 

85.83 
222.49 
159.65 



114.44 



112.38 



«.r 

2^i 
LS 

4.81 
I5.<i 
13.ie 
7.S 
8.S 
6.fi 



9.61 
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MALABIAL DISEASES IN THE SECOND 

ALGEB, VA. 



ARMY CORPS, CAMP 



A comparison of the individual histories of the several regiments 
constituting the Second Army Corps will show that in the large Inajo^ 
ity of these regiments the diagnosis of malarial disease, either as 
intermittent, remittent, or simply as malaria, has been given to most 
of the cases of fever admitted to sick report. Indeed, next to intes- 
tinal disorders, malarial cases have contributed the largest number 
to the sick list, the relative figures being 243.5 cases per 1,000 for 
intestinal disorders and 185.6 cases per 1,000 for malarial diseases. 

As the region round about Camp Alger, Va., including the city of 
Washington and the district of country lying along the Potomac 
River, has been during certain years well known for the prevalence 
of malarial diseases, especially during the months of July, August 
and September, it becomes necessary to look closely into the matter 
of the occurrence of malarial affections amongst the troops encamped 
at Camp Alger, Va., during the summer of 1898. 

If the monthly regimental reports are examined attentively and the 
duration of the supposed malarial diseases accurately determined, it 
will be found that many of these supposed malarial affections lasted 
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98S than twenty-four hours and that not less than 33 per cent were 
eturned to duty at the expiration of two days. 

Another important fact bearing upon the nature of these cases is 
hat in June, when the occurrence of malarial diseases is extremely 
are in the vicinity of. Washington, this disease had already made 
onsiderable progress in the majority of regiments stationed at Camp 
Llger, Va., if the diagnosis of the regimental medical officers is to be 
ccepted as correct. 

Since, however, blood examinations were not made in order to sub- 
tantiate the diagnosis of malarial diseases, we do not hesitate to state 
liat, in our opinion, these mild fevers were not, as a rule, of malarial 
haracter. We believe that many of them, perhaps the majority, 
rere due to intestinal disturbances brought on through indiscretion 
a diet and by the new conditions to which the young soldier was 
ubjected. 

Concerning the cases of supposed malarial diseases of longer dura- 
Lon we have already repeatedly pointed out, in the histories of indi- 
idual regiments, the large number of cases which, upon transfer to 
lI vision or general hospitals, have been changed in diagnosis to typhoid 
ever, and we have indicated our belief that many cases which did not 
ast more than ten days, or which were furloughed prior to the time 
Then a diagnosis could be made, were probable cases of that disease. 

We will have occasion to point out hereafter that the men who were 
ubject to these malarial attacks had acquired a considerable immu- 
lity to subsequent attacks of typhoid fever as compared with those 
aen who did not experience such supposed malarial attacks. 

For the purpose of more definitely clearing up the character of these 
ases this board requested of the Surgeon-General that a competent 
bserver should be sent to Camp Alger, Va., for the purpose of mak- 
ag blood examinations of cases of fever at that encampment. In 
espouse to this request Acting Asst. Surg. James Carroll, U. S. Army, 
isited Camp Alger, Va., on August 24, 26, and 29. The subjoined 
able gives the results of the microscopic examination of the blood, 
ogether with the application of Widal's test: 



To determine the general types offerer at Camp Alger, Va, 




Observation. 


Command. 


HiHtory. 


Examina- 
tion for 
malarial 
I>arasites. 


Widal. 


. Wm. A. G... 
1 H.C.R 


Co. E, 12th Penn 
sylvania. 

do 


Chilly sensations followed by 
fever. Believed to be convales- 
cing from mild attack of malarial 
fever. Admitted to sick report 
day after blood examination. 
A number of frank chills, followed 
by fever and sweating. Be- 
lieved to be convalescing from 
mild attack of malarial fever. 
Admitted to sick report day af- 
ter blood examination. 
Chilly sensations, followed by 
slight malaise. xTot on sick re- 
port. 


Negative. 
do.... 

do.... 


Positive. 
Do. 


k H. W.S 


do 


Negative. 
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To determine the general typee of fever at Camp Alger ^ Fa. -OontiiniBd. 



O Ui e i f tion. 



Coaunand, 



ExKntnft- 
tioiifor 



4. J.H Co. E. 1st New 



& J.C.B 



6. F.L.... 



Co. E, 7th Ohio. 



Co. E. 3d Mis- 
souri 



7. Wm.D 

9. E. W ., 

10. J. B.... 

11. P. J. H. 



1)3. o. J...... 

13. J. P.C... 

14. W. C. W. 

15. F. H.B... 

16. W.W.... 

17. Win. W.. 



18. W.F.P. 



19. J.E. 



20. 0. E 






Zi. 8. E. H 



'. J. R... 



Co.C,13thPeim- 
sylTsnia. 



Hosirftal corps. 



Co. I, 3d New 

York. 
Co.B,12thPeim- 

sylyania. 
Co. B, 1st New 

Jersey. 

Co. G, 3d Vir- 
ginia. 

Co. B, 66th New 
York. 

Co. E, 3d Vir- 
ginia. 

Co. B, 7th Ohio.. 

do 

Band, 66th New 
York. 



Hospital corps. 



Co. A, Iflt New 
Jersey. 



Co. C, 13th Penn- 
sylvania. 



Co. A, 7th Ohio 



Co. Q, 7th Ohio. 



Chill 7 senaatioiis last night, 
had similar sensatioDs regalarly 
every night for 5 days, f ollowea 
always bj fever. Is taking qui- 
nine, ^. Z q. 4 hours. Diagnosis: 
Malarial fever. 

eikk. about 1 week. No distinct 
chUis, but cold and warm sensa- 
tions. Cold in the morning and 
warm during rest of the day and 
at night. Taking quinlnei Diag- 
nosis: Malarial fever. 

Sick 4 days in hoepitaL Has had 
diarrhea continuously. Tem- 
perature remittent for the last 2 
davs, and has now dropped to 
subnormal. No previous record 
of temperature. Taking quinine. 
Diitgnosis: Midarlal fever. 

Several evenings frank chilla, fol- 
lowed by fever and sweating. 
Temperature normal this a. m.; 
is now (11 a. m.) 103. Diagnosis: 
Malarial fever. 

Is semidelirious, with subsultus, 
etc. Roseola. Diagnosis: Ty- 
phoid fever. 

In third week. Roseola. Diagno- 
sis: Typhoid fever. 

do 



Early stage. In hospital 3 days. 
Roseola. Dii^nosis: Typhoid fe- 
ver. 

Convalescent. Diagnosis: Typhoid 
fever. 

do 



Convalescent. Fourth week. Di- 
agnosis: Typhoid fever. 

Severe case. DiagnosiB: Typhoid 
fever. 

do 

Between third and fourth weeks. 
Temperature has reached nor- 
mal Diaffnosls: Tsrphoid lever. 

This man has been nursing cases 
of typhoid fever. He is just 
taken sick. Temperature, lOL 
Has coated tongue, with bright 
red tip and margin. Malaise. 

Sick 5 days. Has had repeated 
chilly sensations and fever. Tem- 
perature, 99.2 this morning and 
18 rising now. Diagnosis: Remit- 
tent fever. 

Chilly sensations and fever, with 
sweating, about 2 weeks ago. 
Has also suffered from insomnia 
and restlessness. On sick report 
1 week. Regarded as a doubt- 
ful case. Has typical tsrphold 
tongue. One rose spot on abdo- 
men. Diagnosis ou admission: 
Ephemeralfever. 

Cola sensations, followed by fever 
and sweating; chills repeated 
several times a day for several 
days. Has been sick 10 days. 
Has a little temperature now— 
was 101.2 this morning. Diag- 
nosis: Malaria. 

Has been sick 2 weeks. Began 
with fever. Never had acnlll. 
His tongue is coated and the 
edges are bright red. Diagnosis : 
Malarial intermittent. 



.do 



.do.--. 



-do... 



Negative 



.-do 



-do.... 



.do.. 



do 



PoaitiTii 

Da 
Da 
Da 

Do. 

Da 

Da 

Da 

Do. 
Do. 

Negatin. 



PoedtlTe. 



Do. 



Da 



Da 
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To determine tlie general types of fever at Camp Alger ^ Va, — Contintied. 



»rvation. 



McD 



Command. 



Co. I, Ist New 
Jersey. 



Co. A, 7th Ohio.. 



History. 



Sick about 1 week. Temxieratnre 
normal; is convalescent. Diag- 
nosis: Remittent fever. 



Says he had a typical shake 4 days 
ago, followed bv fever and sweat- 
ing. Had a light chill on the fol- 
lowing evening, bnt none siifce. 
Has been sick in all abont 8 days, 
and is convalescing. Does not 
look badly, but says he feels 
very weak. Dr. Palmer reports 
that he found crescents ana ring 
forms in this man's blood 2 days 
ago. 



Examina- 
tion for 
malarial 

parasites. 



Negative. 



.do... 



WidaL 



Motility im- 
paired, 
and there 
is a ulip^ht 
a^tirlntina- 
tion. Con- 
trol used. 

Negative. 



le result of the blood examination in the foregoing cases, selected 
indom, points plainlj" to the typhoid character of the majority of 
e cases considei*ed to be of malarial origin. 

e have also traced the cases of supposed remittent and intermit- 
f ever which were transferred from the division hospitals at Camp 
jr, Va., to the general hospital at Fort Myer, Va. Through the 
'tesy of Acting Asst. Surg. J. J. Curry, pathologist of the latter 
)ital, to whom this board is much indebted for valuable assistance, 
liave been able to follow 92 cases of supposed remittent fever 
itted from 20 regimental organizations of the Second Army Corps. 
L 31 cases the disease was found to be of an entirely different 
ire, the diagnosis being changed to rheumatism, febricula, debility, 
} prostration, pleurisy, pneumonia, acute bronchitis, acute diar- 
I. and acute conjunctivitis. 

[ the remaining 61 cases of supposed remittent fever, the diagno- 
ras changed in one case to tertian intermittent fever and in 60, or 
per cent, to typhoid fever. 

'e are further informed by Dr. Curry that during his service at 
Bfeneral hospital at Fort Myer, Va. , where he was daily conduct- 
blood examinations from June until September, he did not find 
malarial parasite in any other case of supposed malarial disease 
sferred from Camp Alger. 

further testimony were needed to show that malarial diseases 
) extremely rare among the troops of the Second Army Corps 
toned at Camp Alger, Va., we would point to the First Connecti- 
[nfantry, which left that camp on September 7, 1898, and shortly 
eafter transferred to hospitals at Hartford and New Britain, 
n., 101 cases of fever. Of these, we have been informed by the 
7273 7 
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medical superintendents of the hospitals in the above-mentk 
cities, that 98 received the diagnosis of typhoid fever and onlytl 
the diagnosis of malaria. We have been further informed that in 
latter cases the diagnosis of malaria was based solely on the teiup 
ture curve, and not upon blood examinations. 

As this regiment left Camp Alger, Va., at a time when mail 
diseases should have been particularly rife, and as its regimental a 
site and the conditions under which its men were placed were 
exceptional, the irrefutable evidence above given as to the chaw 
of its f evei*s will show that notwithstanding the opinions of the 
mental medical ofl&cers, malarial fever did not exist, save to an ni 
portant extent, at Camp Alger, Va. 

We have already expressed our belief that many of theses 
fevers were due to errore in diet and to the changed conditions 
rounding the young soldier. We have also entertained the op 
that some of these fevers of shorter duration might be due toil 
tion with the typhoid bacillus, and hence were to be considew 
cases of mild or abortive typhoid fever. 

The coincident rise and fall of these fevers with that of the 
rence of recognized typhoid fever in certain companies and regini 
has led us to look more carefully into this subject. For this pufl 
we have with much labor followed all cases of fever, of whai 
character, occurring in 19 regiments between June 1 and Dec« 
31, 1898, in order to ascertain how many of these men afterwards 
tracted typhoid fever. 

We have also carefully followed for the same period all soldie 
these regiments who did not have these supposed malarial atti 
with the object of finding out whether these men were more or 
susceptible to attacks of typhoid fever. 

In conducting this investigation we have followed hy nanie,( 
pany, and regiment every soldier in these 19 regiments of the S« 
Army Corps who was admitted to sick report with any form of ii 
disturbance, no matter what diagnosis was given to the latter, 
have only excluded those in which the febrile condition was i 
wards plainly shown to be a part of the typhoid attack. AU^ 
cases have been reckoned under the head of "Preceding malarui 
eases," since this was the diagnosis largely given to these cases, 
have included, of course, supposed malarial attacks occurring d( 
the month of June, when typhoid fever did not prevail. E^ 
excluded these cases, which we might have properly done, and' 
included those shorter fevers which prevailed during the epidemi 
typhoid fever, namely, during July, August, and September, the] 
ceatage of these cases which were afterwards followed by t^ 
fever would have been still less. 
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lie results obtained from this investigation are embodied in the 
owing table: 

xses of typhoid fever among men with or toithout preceding m.alarial disease. 



Besrinaents. 



Missonri 

L Missouri 

I Ohio 

nUinois. 

Connecticut . . . 

Kansas 

New Jersey... 
I Pennsylvania . 

[Indiana 

L Pennsylvania . 
1 Pennsylvania . 

Virginia 

Tennessee. . . 
1 Pennsylvania . 
; Bliode Island.. 

1 New York 

1 niinois 

1 Massachusetts 

New York 

Total 



Mean 
strengrth. 


Cases of 
malaria. 

211 
236 
210 
174 
149 
300 
106 
56 
308 
201 
164 
109 
176 
179 
638 
163 
289 
294 
236 


Typhoid fever 
with preced- 
ing malaria. 


Men not 
having 
had ma- 
laria. 


Typhoid fever 
without preced- 
ing malaria. 


Num- 
ber of 
cases. 


In 100 
mala- 
rial 
cases. 


Num- 
ber of 
cases. 


In 100 in- 
dividuals 
without 
malaria. 


1,168 
1,192 
1.272 
1,208 
1,308 
1,215 
1,343 
1,234 
1,194 
1,049 

823 
1,128 
1,096 

795 
1,085 
1,218 
1,213 
1,201 
1,261 


7 
3 

12 


3.3 

1.2 

.4 

.6 

8.0 

.3 


957 

956 

1.062 

i;029 

1,154 

915 

1,237 

1,178 

891 

848 

669 

921 
616 
547 

1,065 
924 
907 

1,025 


91 

119 

100 

50 

127 

61 

36 

34 

80 

89 

104 

39 

86 

97 

211 

167 

72 

193 

164 


9.6 

12.4 

9.4 

3.8 

11.0 

6.6 

2.8 

2.8 

8.9 

10.4 

16.7 

8.8 

9.2 

15.7 

38.5 

14.7 

7.7 

21.2 

15.0 


2 

3 


1.7 
.3 
.9 

1.8 


3 


1.7 


10 
5 
6 

7 
1 


1.8 
3.2 
1.7 
2.3 
.4 


21,988 


4,083 


63 


1.6 


17,906 


1,888 


10.5 



Total 
cases 

of tVr 

phold 
fever. 



96 
122 

101 
61 

139 
62 
86 
86 
81 
91 

107 
89 
88 
97 

221 

162 
77 

200 

155 

1^961 



in examination of this table will show that in a mean strength of 
988 men there were 4,083 who experienced attacks of fever, which 
9 generally designated as some form of malarial disease, most fre- 
Bntly as remittent malarial fever. Of this number only 63, or 1.5 
• cent, suffered from subsequent attacks of typhoid fever. On the 
ler hand, of 17,905 men who did not experience any attack of sup- 
jed malarial fever, 1,888, or 10.5 percent, contracted typhoid fever, 
other words, those soldiers who had fevers of short duration and 
ich were generally designated as malarial fever were seven times 
s liable to subsequent attacks of typhoid fever than those who had 
b suffered with these milder fevers. 

To put the subject in another way, of 1,951 men who had recognized 
)hoid fever, 63, or 3.2 per cent, had preceding attacks of supposed 
ilarial fever, while 1,888, or 96.7 per cent, had no such preceding 
acks. 

We thus see that these fevers of milder form, occurring during the 
le when typhoid fever was epidemic in the regiments at Camp 
jer, Va., conferred a remarkable immunity against subsequent 
acks of typhoid fever. This was not found to be the case in only 
ew selected regiments, but in all regiments studied in the Second 
my Corps. Similar results, even more striking, have been obtained 
•m a careful study of the regiments of other army corps. 
Bearing upon this point, we submit herewith a diagram showing 
5 curve of recognized cases of typhoid fever in these 19 regiments 
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of the Second Army Corps and in 7 regiments of the Third Di\ia 
Seventh Corps, for the period May 30 to November 30, 1898, tog«l 
with a curve for supposed malarial diseases during the same pen 
It will be seen that there is a remarkable similarity between thei 
and fall of these two diseases, and what is particularly strikingis 
marked fall in supposed malarial diseases during the month of J 
tember, which is contrary to what would have occurred in the vicii 
of Washington during the latter month. Observations extending^ 
twenty-six years, made by one of the members of this board, i 
demonstrated that the month of September gives the highest rate 
malarial fevers in and near the city of Washington, D. C 

Typhxnd and malarial fever at Camp Alger, V^a., and Jacksonville, Fh 

EIGHTEEN ALGER REGIMENTS. 



Months. 



May 

June 

July 

Aufimst 

September. 

October 

November . 





Typhoid fevers. 


Mean 
strength. 


Num- 
ber of 


In 1,0U0 
of mean 




cases. 


strength. 


16,051 


7 


0.43 


19,364 


31 


1.60 


21,356 


324 


15.17 


2l.d9Z 


874 


40.84 


20,785 


593 


28.53 


19,896 


262 


13.16 


15,390 


55 


3.69 



Malarudfn 



Nnm- 
ber of 
cases. 



Is 



117 
415 
549 
1.147 
865 
303 
145 



SEVEN JACKSONVILLE REGIMENTS. 



May 

Jnne , 

Jnly 

August 

September 

October 

November- 



3,699 






5 


3,974 


17 


4.27 


81 


8,426 


49 


5.81 


244 


8,505 


188 


22.10 


480 


8,175 


577 


70.59 


731 


7,736 


365 


47.18 


466 


6,936 


70 


10.09 


270 

1 



It was later a matter of considerable regret to this board that 
opportunity had not been utilized to submit samples of blood t 
these so-called malarial fevers to the Widal test. Frankly speaki 
this was not done at the time of our inspection of Camp Alger, ^ 
because we were not prepared to regard these shorter fevers asi 
infections due to the typhoid bacillus. This opinion was only arrf 
at after the opportunity for making use of this material had pas 

Fortunately, one of the members of this board was ordered toO 
for the purpose of studying an outbreak of typhoid fever in theffl 
of the Eighth U. S. Cavalry, near the city of Puerto Principe, j 
this camp, in addition to well-marked cases of typhoid fevei' 
average severity, there were seen in the department hospital casis 
much milder type and which for this reason were designated byi 
surgeon in attendance as remittent malarial fever. 

With the object of ascertaining the character of these milder fe^ 
samples of blood were taken from all fever cases in the wards of 
department hospital and afterwards subjected to the Widal tt 
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Thirteen of these cases were diagnosed as typhoid fever and 16 as 
malarial fever remittent. The result of the test was as follows: 

Of the cases diagnosed as typhoid fever, a positive reaction was 
obtained in 10, an incomplete reaction in 2, and a negative reaction 
in 1 case. Of the cases diagnosed as malarial fever remittent, a posi- 
tive reaction was obtained in 12 and a negative reaction in 4 cases. 

Through the kindness of Major Armstrong, brigade surgeon, U. S. 
Army, chief surgeon of the department, we are able to present here- 
with a few charts of these supposed malarial fevers of short duration 
in which the Widal reaction was positive. 

Since typhoid fever is frequently manifested by symptoms of intes- 
tinal disturbance as well as fever, and since these two symptoms 
may be relatively more or less prominent in different cases, we have 
thought that perhaps many cases of this disease in more resistant 
individuals would occur as simple diarrheas without attracting par- 
ticular attention. 

We have therefore made a like effort to ascertain what percentage 
of those soldiers having intestinal disturbances subsequently con- 
tracted typhoid fever as compared with those who had not suffered 
from intestinal disturbances. Here, too, we have excluded those 
intestinal attacks which were a part of the typhoid attack. The 
subjoined table will indicate the results obtained. 

Cases of typhoid fever among men ivith or ivithout preceding diarrJieal attaxsks. 



Begiments. 



3d Missouri 

4th Missouri 

7th Ohio 

TthnUnois 

1st Connecticut 

2gd Kansas 

1st New Jersey 

6th Pennsylvania... 
L60th Indiana 

8th Pennsylvania .. 
12th Pennsylvania . . 

3d Virginia 

2d Tennessee 

13th Pennsylvania .. 

1st Rhode Island... 
«5thNew York 

ethminois 

6th Massachusetts.. 

3d New York 

Total 



• 


Cases of diar- 


Typhoid fever 
with preced- 




Tirphoid fever 
without pre- 








ing diarrhea. 


Men 


ceding diarrhea. 


« 










not 






u 








In 100 in- 


having 




In 100 in- 


« 


Num- 


In in- 


Num- 


divid- 


had di- 


Num- 


divid- 


a 


ber of 


divid- 


ber of 


uals 


arrhea. 


ber of 


uals 


s 


cases. 


uals. 


cases. 


with di- 




cases. 


without 


^ 








arrhea. 






diarrhea. 


1,168 


364 


381 


16 


4.8 


837 


82 


9.7 


1,192 


185 


176 


2 


1.1 


1,016 


120 


11.8 


1,272 


100 


96 


4 


4.1 


1,176 


97 


8.2 


1,203 


289 


247 


11 


4.4 


956 


40 


4.1 


1,303 


639 


468 


32 


6.8 


835 


101 


12.8 


1,215 


247 


228 


3 


1.3 


987 


49 


4.9 


1,343 


164 


151 


3 


1.9 


1,192 


32 


2.6 


1,234 


76 


69 






1,165 


35 


3.0 


1,194 


180 


170 


8 


4.7 


1,024 


73 


7.1 


1,049 


57 


57 






992 


91 


9.1 


823 


42 


41 


1 


2.4 


782 


106 


13.5 


1,123 


231 


198 


5 


2.6 


925 


34 


8.6 


1,096 


70 


70 


4 


5.7 


1,026 


84 


8.1 


795 


281 


221 


20 


9.0 


574 


77 


13.4 


1,085 


149 


137 


7 


5.1 


948 


214 


22.5 


1,218 


97 


94 


4 


4.2 


1,124 


158 


14.0 


1,213 


120 


108 


1 


.9 


1,105 


76 


6.8 


1.201 


1,746 


772 


35 


4.5 


429 


165 


38.4 


1,261 


317 


269 


18 


6.9 


1,001 


137 


13.6 


21,988 


5,354 


3,894 


174 


4.4 


18,004 


1,777 


9.8 



Total 
cases 
oftv- 
phoid 
fever. 



98 

122 

101 

51 

139 

52 

85 

85 

81 

9L 

107 

89 

88 

97 

221 

162 

77 

200 

155 

1,951 



This table will show that of 3,894 individuals who suffered with 
jome form of diarrheal disturbance only 174, or 4.4 per cent, subse- 
q[uently contracted typhoid fever; whereas of 18,094 men who had no 
intestinal disorder not less than 1,777, or 9.8 per cent, fell victims to 
typhoid fever. 

In other words, those soldiers who were free from attacks of diar- 
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rhea were more than twice as liable to contract t}T)hoi(i fever. Indeed, 
if we deduct those cases of typhoid fever in which the attack of diar- 
rhea occurred during the month of June, at a time when typhoid had 
scarcely begun, and which diarrheas could not, therefore, have been 
protective, we find that the percentage of those subsequently contract 
ing typhoid fever falls still lower. In order to determine this poini 
we herewith submit a table relating to four regiments of the Second 
Army Corps, taken at random, in which cases of typhoid fever prfr 
ceded by diarrheas occurring during the month of June have been 
excluded: 

Cases of typhoid fever among the men of four regiments of the Second Army Corpi 
taken at random, vnth or imthout preceding diarrheal attcuiks, June diarrka 
exclvded. 



Regiments. 



3d Missouri 

Tthniinois 

13th Pennsylvania 
3d New York... 

Total 



§ 

00 



s 



1,168 

1.203 

796 

1,261 



4,437 



Cases of diar- 
rheal disease. 



Num- 
ber of 
cases. 



364 
289 
281 
317 



1,251 



In in- 
divid- 
uals. 



331 
247 
221 
260 



Typhoid fever 
with preced- 
ing diarrhea. 



1,069 





In 100 in- 


Num- 


divid- 


ber of 


uals 


cases. 


with di- 




arrhea. 


2 


0.3 


2 


.2 


6 


2.7 


4 


1.5 



14 



1.3 



Men 

not 

having 

haddi 

arrhea. 



837 

956 

574 

1,001 



3,368 



Typhoid fever 
without pre- 
ceding diarrhea. 



Num- 
ber of 
cases. 



82 

40 

77 

137 



336 



In 100 in 
divid- 
ual 
without 
diarrhea. 



9.7 

4.1 

13.4 

13.6 



9.9 



Total 
ctsa 
oftj- 
pbou 
leTB 



An examination of the foregoing table will show^ that the men vln 
suffered from diarrheal attacks during those months when typW 
fever was prevailing at Camp Alger, Va., were seven times less liaH 
to contract typhoid fever than those who had no diarrhea. 

Taking the total number of recognized cases of typhoid fever in the 
nineteen regiments, viz, 1,951, we find that 174, or 8.9 per cent, wei 
preceded by diarrhea, while 1,777, or 91.9 per cent, had no previoi'j 
diarrheal disturbance. 

We therefore conclude that many of these supposed diarrheas ven 
really manifestations of infection by the typhoid bacillus, since ^ 
can not otherwise account for the protective influence here so stril 
ingly manifested. 

We believe that the facts which we have here gathered point in* 
sistibly to the conclusion that at Camp Alger, Va., in addition to th 
occurrence of a large number of recognized cases of typhoid fevero 
average duration and severity, there were a still larger number o 
milder infections appearing as simple diarrlieas or as fevers of shot 
duration. We shall have occasion to draw the same conclusion i^ 
our study of typhoid fever in the other army corps. 

OBIGIN AND SPREAD OF TYPHOID FEVEB AT CAMP ALGBBJ^ 

There was nothing in the general topography of Camp Alger, ^* 
that should have made it an unhealthy camp site. Its general ele^ 
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tion above the Potomac River was about 300 feet, while the sul^face 
was rolling and well drained. 

The lack of a good natural water supply should have prevented the 
rapid concentration of a large number of regiments at this point. We 
have already seen that one source of discomfort in the early history 
of the camp was the lack of sufficient water, and that to this was 
added, in the case of some of the regiments, overcrowding of the camp 
site. Notwithstanding this, typhoid fever furnished only 1.42 cases 
per 1,000 men during the first forty days of the encampment. 

We have already pointed out that typhoid fever was imported into 

this camp by a number of the regimental organizations, and that 

• sources for additional individual infections could be found in the city 

of Washington and surrounding country. The origin of the disease is 

. therefore plain. 

■; As to the matter of the further propagation of this disease, until it 
'' had assumed epidemic form there did not appear to be any doubt on 
 the part of the various medical officers on duty at Camp Alger at the 
, time of our inspection but that the water supply was at fault. The 
I condemnation of the latter and of the shacks at which food and 
" drinks of different kinds were sold was unanimous. 

Although no positive evidence showing undoubted water contami- 
nation was presented, we were, nevertheless, impressed with the pos- 
^ sibility of this pollution of the supply, and hence in our letter of 
^ recommendation addressed to the adjutant-general of the First Divi- 
^. sion on August 24, 1898, we emphasized the necessity for the detail of 
^- two men in each company who should look after the sterilization of 
:^ the water by boiling, and its careful storage in barrels. 

Our subsequent careful study of the occurrence of typhoid fever by 

^ company organizations has convinced us that the spread of the disease 

^ by contamination of the water supply can not be sustained, except in 

. the case of Company G, Twelfth Pennsylvania Infantry. This local 

company epidemic has been carefully commented on in the history of 

I the Twelfth Pennsylvania Infantry. 

We must look, therefore, to other modes of propagation than that 
.. of the water supply. 

Upon the completion of our inspection at this camp we were 

impressed with the possibility of the spread of typhoid fever by tent 

.^. infection, although at the time we had not obtained any positive data 

bearing on this particular mode of propagation of the disease. It was 

1 because of this belief that we made the following recommendation : 

^ We earnestly hope that the flooring of the tents, which has already been ordered, 
will be speedily pnt in position. It is certainly unwise to allow soldiers to sleep 
in the dirt and dnst of their *tents (as they are doing now, for instance, in the 
Sixty-fifth New York Infantry). Filth, possibly some of it infected with specific 
germs, may be and undoubtedly is brought from the most diverse sources into 

^ these tents on the feet of the men. tramped in the dust in which they sleep, and 
particles of it taken into their naso-pharynx. The board thinks it possible that the 

^^ epidemic in Company E, Sixty-fifth New York Infantry, was spread in that way. 
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^ince the above recommendation was made we have, in the course 
of our investigation, obtained much valuable evidence bearing on this 
mode of infection. This will be presented under the study of typhoid 
fever at Camp Meade, Pa. We would therefore include tent infec- 
tion as one of the agencies concerned in the spread of typhoid fever 
at Camp Alger, Va. 

We especially recommended the most careful supervision of the 
company sinks, and that each soldier be required to cover his excre- 
ment with dry earth as soon as deposited. This was intended to 
avoid, as far as possible, the contamination of food and drink by 
means of flies, and also for the purpose of minimizing the possibility 
of contamination of the soldier's person at the company sinks. We 
are of the opinion that typhoid fever was spread in this camp in both 
of these ways. 

We would also include as a factor in the spread of this disease the 
undoubted pollution of the soil with the urine of those suffering with 
typhoid fever. Cases of this disease under the diagnosis of malarial 
fever of one kind or another were repeatedly treated by the regi- 
mental surgeon throughout the entire sickness. Patients still con- 
valescing were also returned to their respective companies. 

Since the investigations of Richardson, Horton Smith, and others 
have shown that the urine of the sick and convalescents from this 
disease frequently (20 to 25 per cent) contains typhoid bacilli in large 
numbers, there must have been abundant opportunity for the con- 
tamination of the soil with the specific germ. 

Finally, we do not doubt that the disease was conveyed from the sick 
to the well in the division hospitals, and that the utterly inadequate 
methods of disinfection of stools, of the surface of the patient's body, 
and of the infected bedding and clothing, contributed to this mode of 
propagation. 

CHAPTER VIII. 

TYPHOID FEVEB IN THE SECOND ABMT COUPS, CAMP MEADE, PA. 

Commands, — First Maryland Infantry, Thirty-fifth Michi- 
gan Infantry, Tenth Ohio Infantry, Third Connecticut Infan- 
try, Two hundred and second New York Infantry, Fifteenth 
Minnesota Infantry, Second Pennsylvania Infantry. Fourth 
New York Infantry, Two hundred and third New York Infan- 
try, Second West Virginia Infantry, Fifth Massachusetts 
Infantry, Two hundred and first New York Infantry, First 
Delaware Infantry, Seventh Ohio Infantry, Eighth Penn- 
sylvania Infantry, Twelfth Pennsylvania Infantry, Thir- 
teenth Pennsylvania Infantry, First Rhode Island Infantry, 
Second Tennessee Infantry. 

general remarks. — This camp site was chosen as favorable ground 
for a second encampment of the regiments of the Second Army Corps, 
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which had already suffered to such an extent from typhoid fever at 
Camp Alger, Va. It is situated a few miles west of Middletown, Pa., 
and on the north bank of the Susquehanna River. 

Topography, — A detailed topographical map of the camp site could 
not be obtained. The general elevation of the regimental camp sites 
above the river was about 50 to 80 feet. This site was well suited for 
the encampment of troops, being elevated, rolling, and exceptionally 
well drained. At the time of our inspection only one battalion of the 
Thirty-fifth Michigan Infantry was found to occupy a camp site 
which was rather low and not well drained. Upon the recommen- 
dation of the board this battalion was moved to higher ground. The 
space allotted for regiments was ample. 

Water supply. — Prior to the arrival of the troops at this camp 
several deep wells had been bored, from which an abundance of good 
water was obtained. This was pumped into tanks of sufficient capac- 
ity and from these distributed through iron pipes, under constant 
pressure, to the various regimental camps. During the first weeks of 
the encampment, prior to the laying of water mains, water was hauled 
to the regiments by water wagons and stored in barrels, but this crude 
method of water distribution was soon replaced by the means above 
described. These deep wells were so situated, as regards regimental 
encampments, as to be entirely free from any danger of contamina- 
tion from surface drainage. The supply of water, therefore, in this 
encampment was abundant and of good quality. 

Disposition of garbage and excreta, — Garbage was deposited in open 
pits and frequently covered with earth, or in a few instances, such as 
in the Second Tennessee and Two hundred and second New York 
Infantry, crematories were erected for the destruction of solid gar- 
bage. Excreta were deposited also in open pits. By order of the 
corps commander these pits for garbage and excreta were placed 
on the opposite side of the regimental camps from that chosen for 
the location of kitchens and mess tents, and in every instance the 
former were removed to a considerable distance from the company 
tents. 

With regard to the sanitary condition of kitchen and company sinks, 
the following is extracted from the letter of the board addressed to 
the adjutant-general of the Second Army Corps October 8, 1898, upon 
the completion of our inspection of Camp Meade : 

The stringent orders of the commanding general concerning the care of sinks, 
as to individual and immediate covering of excreta, under the constant supervision 
of sentinels, has led to the very good san.tary condition of the sinks of the com- 
mand; exceptionally was any fecal matter found uncovered. In no command 
inspected by the board during the past six weeks has an equally good sanitary con- 
dition of the sinks been found. 

The general police of the regimental camps was excellent. 
Tentage, — This was ample and, in addition, all tents were floored. 
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CONSIDERATION BY THB BOARD OP TYPHOID FEVER IN THE FIFTEl 

MINNESOTA INFANTRY. 

Brief outline of the medical history. — Responding to the second 
for volunteers, the Fifteenth Minnesota Infantry assembled at 
Ramsey, the State camp, in the fair grounds near St. Paul, Minn., 
first companies arriving there on the 5th of July, 1898. The regim 
went into camp to the east of the race track (see I, general skei 
map of Camp Ramsey), on ground which had been previously occupi 
by the TweKth Minnesota, a first-call regiment, which had assem 
here the latter part of April and departed for the national camp 
Chickamauga about the 16th of May. The Fifteenth Minn 
remained on this camp site until the 15th of August, when, in co 
quence of a sharp outbreak of typhoid fever among four compa 
the eight apparently unaffected companies were removed to muj 
higher ground (see No. Ill on the above-mentioned map), while 
four affected companies were shifted to new ground (see No. II on m 
very near the first site. The respective companies remained t 
encamped upon their new sites until the 23d of August, when, beca 
of the development of the epidemic among the eight companies o 
inally unaffected, encamped at site No. Ill on the map, and of the 
tinned spread of the disease among the four first affected companil 
on site No. II on the map, the regiment marched about 6 miles to 
Government reservation at Fort Snelling and went into camp the 

Here, also, as a precaution, the four first affected companies w 
at first kept widely apart from the other companies, but it was s 
found that these other companies were now suffering quite as muc! 
if not indeed more, than the first four, and at the end of a week aft 
moving to Fort Snelling the latter joined the camp of the eight com 
nies. Attention should be called to the fact that when the regime 
moved to Fort Snelling, Company G, at that time the only comp 
apparently unaffected, was left behind at Camp Ramsey for a day il 
order to police the abandoned camp sites. The regiment now remaine 
encamped without further change at Fort Snelling until the 15th 
September, when it departed by rail for the national camp in Pen 
sylvania. After having been already quite extensively ravaged b; 
an epidemic of typhoid fever which had developed in its State camp 
the Fifteenth Minnesota arrived at Camp Meade, the National cam 
in Pennsylvania, on the 18th of September, was assigned to the Thl 
Brigade, First Division, of the Second Army Corps, and went in 
camp on high, rolling, well-drained ground. The other regiments o 
this brigade were the Eighth, Twelfth, and Thirteenth Pennsylvania 
all from Camp Alger, Va. , the Twelfth being temporarily attache 
under orders to be mustered out. (See histories of these regimen 
under Camp Alger.) The Fifteenth Minnesota remained in Cam 
Meade without change until the 16th of November, when it took trai 
for Camp Mackenzie, near Augusta, Ga., arriving at the latter cam 
on the 18th. The regiment was still in this camp on December 31 
1898, and it was there when mustered out of service of the Unl 
States on March 27, 1899. 
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The medical history, as prepared by the board, covers a period of 
5 months and 26 days. Of this time, 49 days were spent in Camp 
Ramsey, the State camp, near St. Paul, Minn., 41 of these upon the 
first camp site and 8 upon the second site; 23 days encamped upon 
the Government reservation at Fort Snelling, Minn. ; 59 days at Camp 
Meade, the national camp in Pennsylvania; 33 days in Camp Macken- 
zie, the national camp near Augusta, Ga. 

This regiment furnishes a mdst striking example of rapid prostra- 
tion by the ravages of typhoid fever before arrival in the national 
camp of rendezvous. Nearly the whole of its exceedingly extensive 
infection occurred before its arrival at Camp Meade, Pa. Indeed, 
there was scarcely any new typhoid-fever infection after arrival 
there, for nearly all the comparatively few cases developed in Camp 
Meade were undoubtedly infected before arrival there. This great 
epidemic was, therefore, practically extinguished before the. depar- 
ture of the regiment from the national camp in Pennsylvania for 
the national camp in the South. 

With respect to the origin of this extraordinary epidemic, besides 
what has already been advanced in the foregoing communications, it 
may be well to know something of the early history of the Twelfth 
and Fourteenth Minnesota regiments of the first call, which preceded 
the Fifteenth at Camp Ramsey, the Twelfth, as already stated, having 
previously occupied the same camp site. Although the respective 
surgeons of these two regiments do not admit the existence of typhoid 
fever while at Camp Ramsey, the details of the medical histories of 
these two regiments, as obtained by the board, indicate that both the 
Twelfth and Fourteenth Minnesota regiments arrived at the national 
camps in Chickamauga Park already infected with typhoid fever. 
(See their histories under Chickamauga Park.) 

Development of typhoid fever and related sickness, — ^The following 
is a statement, arranged in tabular form for easier and more rapid 
examination and classification, of fevers (including typhoid) and 
intestinal disorders which have been regarded by the board as essen- 
tially involved in a just estimation of the prevalence of typhoid fever. 
In all cases the dates given of the beginning of attacks were recorded 
as closely as they could be ascertained. 

[Mean strength, 1,280.] 





Intestinal disorders. 


Febrile at- 
tacks. 


Typhoid at- 
tacks. 


Total 
proba- 
ble ty- 
phoid, 
includ- 
ing ma- 
larial. 


Deaths from 
disease. 




Short, 

1-4 
days. 


Long, 

6-9 
days. 


Pro- 
longed, 
10+ 
days. 


Total 

at- 
tacks. 


Short, 

1-9 
days. 


Long, 

lO-h 

days. 


Proba- 
ble. 


Cer- 
tain. 


phoids. 


All 
oth- 
ers. 


July 


67 
140 
62 
43 
13 
8 


2 

21 

10 

8 

3 

6 


1 
2 
3 
4 
2 


70 
163 
76 
65 
17 
14 








1 
270 
136 
6 
1 
1 


1 

287 

160 

19 

8 

2 






August 






17 
22 

7 
2 






September.. 

October 

November . . 
December .. 


23 
66 
44 
14 


2 

6 
6 
1 


5 

11 

2 










Total.. 


332 


50 


12 


394 


146 


14 


48 


416 


477 


18 
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A rectification of the total number of so-called long malarias, as 
given in the above summary table, should be made by reducing the 
total of 14 to 12, thus requiring a corresponding reduction of the 
number of probable typhoid-fever attacks from 477 to 475. 

The above tabulated deaths from disease, by months, were distrib- 
uted among the companies as follows: Typhoid, Company E, 2; Com- 
pany F, 1; Company G, 6; Company H, 3; Company I, 1; Company 
K, 1; Company L, 1; Company M, 3; total, 18. Other diseases, none. 

The following is a series of three tables, showing by companies, 
respectively, the attacks of typhoid fever, of so-called malaria, etc., 
and of intestinal disorders in individuals (a) who have no other 
recorded attacks (of the categories we have been considering), and 
{b) who have had such other attacks: 

Intestinal disorders. 



Company A. 
Company B . 
Company C . 
Company D. 
Company E . 
Company P . 
Company O. 
Company H. 
Company I.. 
Company K . 
Company L . 
Company M . 
iJnassigned . 

Total . . 



SinflTle 
short 
diar- 
rhea. 



21 

9 

19 

17 

19 

U 

2 

10 

20 

U 

5 

20 



170 



Two 
attacks 
short 
diar- 
rhea. 



2 
6 
6 
5 
4 
1 



1 
3 
4 
3 
2 



87 



Short 
and 
long 
diar- 
rhea. 



2 

1 
1 



6 



Short 
and 
pro- 
longed 
diar- 
rhea. 



Single 
long 
diar- 
rhea. 



2 

1 
1 
5 
1 
1 
2 
1 
1 
1 
1 
1 



18 



Two 
attacks 
long 
diar- 
rhea. 



2 

i 



2 



Pro- 
longed 
diar- 
rhea. 



2 
1 
1 
1 



6 



Pro- 
longed 

and 
long 
diar- 
rhea. 



Total 
diar- 
rhea. 



87 
41 
9 
41 

as 

22 
15 
23 
84 
40 
17 
46 
1 



894 



Total diarrhea incltides diarrhea in malaria and typhoid combinations. 

Combinations of continued or malarial fever. 



Company A. 
Company 6 . 
Company C 
Company D 
Company E 
Company F 
Company Q 
Company H 
Company I. 
Company E 
Company L 
Company M 

Total. 



Short 

malaria 

(uncom- 

bined). 



7 
10 

9 

8 
11 

9 
13 

5 
10 
10 

3 

8 
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Short 
malaria 
preceded 
by diar- 
rhea. 



1 
2 
1 
1 
2 



2 
4 
2 



16 



Long 

malaria 

(nncom- 

Dined). 



4 
1 



1 
2 



1 
9 



Lon^ 

malaria 

preceded 

oy diar 

rhea. 



1 
3 



Two 
attacks 
long ma- 
laria pre- 
ceded by 
diarrhea. 



Total 

short 

malaria. 



Total 

long 

malaria. 



8 


2 


16 


1 


13 


4 


9 


1 


14 




12 




21 


1 


13 


1 


13 


2 


13 




4 




10 


2 



146 



14 



Totals include malaria in typhoid combinations. 



Combination* of typhoid fevi 





\ 


i 


3 


if 

1^ 


jl 


|1 




i 


s 

jl 


i 
1^ 


5 
■8d 


■s 

I 


1 


1 


CompaDyA 
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s 


2 




1 
I 














i 

1 

2S 

1 


j 




...... 

1 














I 


1 


1 






1 






1 

1 










J 






























































1 


1 
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Total. 


a 


aa 


13 


1 


- 


8 


7 


> 


19 


' 


B 


416 


18 
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The records of sickness in this regiment were found to be more or 
less incomplete and to some extent conflicting. By way of illustra- 
tion: There are 14 names of soldiers in this regiment in the hospital 
records which were not found in the regimental eiek report; and vice 
versa, there are 7 names of soldiers entered upon the regimental 
records as having been sent to the dirision hospital which have not 
been discovered in the reports of the latter. Furthermore, there are 
9 cases of so-called short malaria of which there are no final disposi- 
tions recorded. How many of these were really typhoid fever and 
should have been added to the total number of probable typhoid fever 
attacks given in the above summary table we could not determine. 
That there were some we think can not be reasonably questioned. 
Moreover, we have encountered 2 fatal cases of typhoid fever of 
which the only record of sickness found was the death return to the 
Adjutant-General's Office, The foregoing tabular statement of sick- 
ness should be regarded as a conservative estimate of the prevalence 
of typhoid fever in this regiment. 

The salient points of the medical history {including morbidity and 
mortality) of the Fifteenth Minnesota Infantry as a member of the 
Third Brigade and First Division of the Second Army Corps, as at 
Camp Meade, Pa., may be recapitulated in the following condensed 
form: 

(a) The regiment was in its State camp, in the fair grounds near 
St. Paul, Minn., from July 5 to August 2.S, having changed campsite 
August 15; it was on the United States Government reservation at 
Fort Snelling from August 23 to September 15 ; it was in Camp Meade, 
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the national camp in Pennsylvania, from September 18 to November 
16; it was in the national camp near Augusta, Ga., from the 18th of 
November until the 3l8t of December, 1898, and it was mustered out 
at the latter place March 27, 1899. The initial date of the first prob- 
able attack of typhoid fever was July 30; of the first certain attack 
of typhoid fever was August 3. A quite sudden outbreak of typhoid 
fever, at first limited to certain companies, occurred at the State 
camp. This caused first a change of camp site and soon after the 
removal of the regiment from the State fair grounds near St. Paul to 
Fort Snelling, but the epidemic assumed still larger proportions for 
a while. Although by the date of the departure of the regiment for 
the national camp in Pennsylvania this epidemic had already begun 
to rapidly decline, it carried with it the infection very widely diffused 
among the companies. The medical history as given by the board 
covers a period of five months and twenty-six days (from July 5 to 
the 31st of December, 1898), and it is epitomized in the succeeding 
numerical data. 

(6) Attacks of intestinal disorder, 394; of so-called malaise, short 
malaria, etc., 146; of so-called malaise, long malaria, etc., 12; of 
probable typhoid fever, 48; and of certain typhoid fever, 415. Total 
attacks of probable typhoid fever (long malaria, etc., included), 475. 

(c) Total deaths from typhoid fever, 18; total deaths from all 
diseases, 18; mortality per cent of total probable typhoid fever 
attacks, 3.78; of total certain typhoid fever attacks, 4.33; per cent 
of total typhoid deaths to total deaths from all diseases, 100. 

(d) The mean strength was 1,280. The per cent of typhoid morbidity 
to mean strengh as to total probable typhoid fever attacks was 37.10, 
while the average for the division was 22.57; as to total certain 
typhoid fever attacks was 32.42, while the average for the division 
was 15.42. The number of typhoid deaths per 1,000 of mean strength 
was 14.06; the average for the division was 12.55. 

We have endeavored to ascertain the average age (in years) of sick 
soldiers, grouped by the diseases we have been studying, as well as 
of soldiers who have died of typhoid fever, and we have obtained the 
following figures as to the Fifteenth Minnesota Infantry: 

(a) Of short intestinal disorders in 201 individuals, average age. 25. 8 

Of long intestinal disorders in 22 individuals, average age , 25. 3 

Of prolonged intestinal disorders in 9 individuals, average age 21. 8 

Of the total intestinal disorders in 232 individuals, average age 25. 5 

(b) Of short malaria, etc. , in 60 individuals, average age 25. 5 

(c) Of long malaria, etc. , in 14 individuals, average age 20. 9 

Of probable and certain typhoid attacks in 444 individuals, average age. 24. 
Of total probable and certain typhoid and long malaria in 458 individuals, 

average age 23.9 

(d) Of grand total all above classes in 750 individuals, average age 24. 4 

(e) Of 11 soldiers who died from typhoid fever, the average age 24.8 
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For comparison of these average age figures with similar data rela- 
tive to other regiments in the division^ we refer to the general tables 
treating of this subject at the end of the Second Army Corps at Camp 
Meade, Pa. (See, also, similar tables i-elating to the regiments of the 
Second Division of the Seventh Army Corps at Jacksonville, Fla.) 

Peculiar but general characteristics of company epidemics as exhib- 
ited in the graphic chart. — (a) It is only when we study the course of 
sickness in the regimental organizations from the standpoint of indi- 
vidual companies that we can adequately appreciate the fact that the 
course of disease in the regiment is characterized by a series of com- 
pany epidemics, each one having more or less perfectly its own indi- 
vidual characteristics. It is especially true when we regard the com- 
mencement, the exacerbations during the course, and the time of the 
termination of the company epidemics that they are rarely seen to be 
synchronous. Not only are there variations in these company epi- 
demics considered as integral parts of the regimental organization, 
but there is, as a rule, no striking similarity in the course of the epi- 
demics even in the companies grouped together in battalion organiza- 
tions. The history of typhoid fever among the companies of this 
organization furnishes more examples of the exceptions to the general 
rules just enunciated than perhaps does any other regiment in the 
whole volunteer army which has been studied by the board from the 
standpoint above mentioned. This is due, no doubt, to the fact, as 
shown by the foregoing history of disease in this regiment, that at 
least four of the companies, H, M, K, and F, inaugurated the experi- 
ence of the regiment with typhoid fever by sudden and nearly simul- 
taneous epidemic outbreaks of the disease. Reference to the accom- 
panying diagram maps of the camps of this regiment shows that these 
companies, however, were in separate battalions, only two of them 
being adjoining companies in the middle battalion; and even in these 
four companies which had a synchronous beginning the subsequent 
course of the disease was dissimilar. While with the four companies 
mentioned we may assume that there was a common origin of the 
epidemics, we can not infer the existence of a common, simultaneous, 
and more or less continuously acting agency as the chief means of 
propagation even in these epidemics. And as to the other companies 
of this regiment, the dissimilarities in the time of beginning and the 
course of the company epidemics, as well as their ending, would 
appear to be incompatible with the assumption of a common, simul- 
taneous, and more or less continuously acting agency as the chief 
means of origin and propagation of typhoid fever. Reference to the 
graphic chart gives ample evidence of these truths, and it is not 
necessary to illustrate further by entering into details. 

(6) The company epidemics have frequent greater or less exacer- 
bations in their course, and the intervals between these exacerbations 
are as a rule closely coincident with the average period of incubation 
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of typhoid fever. A close examination from this standpoint of the 
foregoing tabular statement and of the graphic chart will more or less 
definitely substantiate this statement. The truth of it becomes espe- 
cially evident if, instead of recording the course of typhoid fever by 
Arabic numerals in the foregoing tabular form, we indicate each indi- 
vidual attack by a dot corresponding to the proper date. 

Special characteristics of company epidemics from the standpoint of 
local or peculiar influences. — (a) Reference to our first diagram map 
representing the first camp of the Fifteenth Minnesota Infantry at 
Camp Ramsey, in the fair grounds near St. Paul, Minn., in which we 
have indicated the order and relation of the different companies of 
this camp, as well as the number of attacks of typhoid fever in the 
various tents, will show that the four companies, H, K, M, and F, 
which experienced almost simultaneously the first sudden outbreak of 
typhoid fever, were distributed among the three battalions, only two 
of them, K and M, adjoining each other in the center battalion, while 
Company F was on the extreme eastern flank of the regiment and 
Company H was the company next to the extreme western flank. 
With reference to the location of the regimental latrine it is seen that 
there is a great diversity in the location of these four first-affected 
companies. Since there was only one large regimental latrine for the 
use of all companies in this camp, mere reference to the relative loca- 
tion of these companies in the regimental camp and the location of 
the latrine some distance from the extreme western flank of the camp 
would appear to be sufficient to cast in doubt any common agency of 
wind or flies playing a chief role in the origin or dissemination of the 
infection of typhoid fever throughout these companies, since neigh- 
boring or intervening companies of the battalions did not participate 
in a common experience. 

(b) Attention is called to the fact that when the regiment departed 
from Camp Ramsey in the fair grounds on August 23 Company G 
was left behind for one day to police the abandoned camps, this 
company up to that time having been entirely free from serious dis- 
ease. The first outbreak in this company was a severe one, occurring 
on August 25, followed by a continuance of the severe epidemic for 
three weeks or more. It may be remarked here that this company 
was not mustered in until July 16. 

(e) It may also be remarked that when on August 15, owing to the 
serious spread of typhoid fever, the first camp of the regiment was 
abandoned, the four severely affected companies, K, M, F, and H, 
were moved to new and higher ground near the first camp; the other 
companies, at this time little affected, were moved to a new site at a 
considerable distance on new and high ground, still within the fair 
grounds near St. Paul. When on August 23 the regiment was moved 
from Camp Ramsey to Fort Snelling, Minn., the badly affected com- 
panies, K, M, F, and H, were placed in an isolated camp some 2 
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miles from the general camp at Fort Snelling for about six days, after 
which time they joined the camp of the regiment, because of the fact 
that the infection had by that time become very generally dissemi- 
nated among the other companies. 

Special characteristics of certain company epidemics as exhibifsd by 
general limitation of sickness to certain squads ofTnen as they were 
grouped in tents, viewed from, the standpoint of a possible tent, squad, 
or comrade infection, — (a) We have endeavored to ascertain the names 
of soldiers as they were grouped in their tents during the periods of 
encampment of this regiment at the State fair grounds near St. Paul, 
and at Fort Snelling, Minn., as well as at Camp Meade, Pa., in order 
to examine into this important question. To this end we have 
requested such data from two different sources, namely, from the 
regimental surgeon and from the commanding officers of the compa- 
nies. The regimental surgeon in response to this request furnished a 
diagram map of the camps of the Fifteenth Minnesota, in which the 
number of attacks of typhoid fever in individual tents of companies 
was indicated. He also furnished a list of names of the men of 
each company as they were grouped together in their tents. With 
the data thus obtained we have constructed two diagram maps, show- 
ing the order and relationship of the companies in their camps and 
the number of cases of typhoid fever which developed during four 
different periods. In the first map the attacks of typhoid fever 
up to August 15, when the regiment first changed its camp, are 
indicated by one sign; those occurring from August 16 to 23, on 
which latter date the regiment moved from the State fair grounds to 
Fort Snelling, by another sign. In the second map the attacks of 
typhoid fever in two periods are represented, one sign representing 
the period during which the regiment was encamped at Fort Snelling, 
and the other sign representing the last period, beginning when the 
regiment reached the national camp. Camp Meade, Pa., September 18. 
Reference to these maps shows the manner in which the attacks of 
typhoid fever were grouped with regard to certain tents. The squad 
groups of the sick as plotted in their tents would seem to be incom- 
patible with the assumption that the chief factor in the propagation 
of typhoid fever throughout the companies of this regiment may have 
been some agency whose influence was common and pretty constantly 
acting upon the whole command; on the contrary, they would appear 

<lj to suggest a mode of disseminating infection which more effectivelj'^ 
reached and acted upon certain limited groups of men, while it passed 

i by others, which would be entirely compatible with the assumption of 
a dominating tent, squad, or comrade infection. Whatever the ori- 
gin of the epidemic might be, whether a water infection, for example, 
which acted upon four companies simultaneously and not upon other 
companies of the regiment, in the course of the subsequent epidemic 
some other mode of infection became dominant sooner or later and 
7273 8 
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gave rise to dissimilarities even in those companies where the original 
infection may have been simultaneous. 

(6) A further indication of the existence and active influence of a 
tent, squad, or comrade infection throughout this command is the 
following result of a careful analysis we have made of the records of 
sickness in this regiment in connection with the grouping of infected 
men in their tents and the average time elapsing between successive 
or " connectable " attacks in the same tent and in adjoining tents. 
As deduced from the surgeon's tent lists, we find that among 436 cases 
of typhoid fever platted in their respective tents 317, or 72.70 per cent, 
were separated or " connectable " by periods which could fairly be 
regarded as measuring the average period of incubation of typhoid 
fever. 

Estimation of the average length of the period of incvbation of 
typhoid fever. — We have endeavored t6 calculate the average period 
of incubation of this disease from data obtained from two different 
sources, and we have found a striking coincidence in the average of 
the figures thus obtained : 

(a) Period of incubation as deduced from the length of intervals 
between *' connectable" attacks of typhoid fever occurring in the same 
or in adjoining tents. As deduced from the surgeon's tent lists among 
436 attacks of typhoid fever as plotted in their respective tents, there 
were 214 intervals between attacks which could fairly be regarded as 
measuring the length of an average period of incubation. The aver- 
age lengths of these 214 intervals was' 10.2 days. 

(b) Period of incubation as deduced from the length of intervals 
between attacks of diarrhea preceding typhoid fever and the develop- 
ment of the typhoid fever attacks. The Fifteenth Minnesota fa rnished 
26 examples of attacks of diarrhea preceding typhoid fever by periods 
which could fairly be regarded as measuring a period of incubation. 
The length of the intervals in these cases averaged 11.7 days. 

N. B. — For similar data concerning other regiments of this corjw 
and of the regiments of the Second Division, Seventh Army Corps, 
see tables relating to this subject under the respective corps. 

Average length of disability from typhoid fever. — The fullness and 
completeness of the records concerning typhoid fever in the Fifteenth 
Minnesota Infantry furnished an opportunity for an endeavor to ascer- 
tain the average length of disability from typhoid fever in a military 
command in active service in the field. An analysis of 326 cases, of 
which the records were complete — that is, the lapse of time between 
the recorded beginning of the attack and the date of return to duty — 
shows the average to be 66 days. These 326 cases were distributed 
as follows: First class comprised 179 attacks occurring anterior to 
the 25th of August (ten days after the removal of the regiment from 
its first camp site). The average disability in this class was 70 days. 
Second class, attacks occurring between August 26 and September 3 
(ten days, respectively, after the commencement and end of the see- 
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ond camp at Camp Ramsey). Seventy-seven attacks occurred during 
this period which averaged 64 days of disability. Third class, Sep- 
tember 4 to September 29 (ten days, respectively, after the commence- 
ment and end of the regiment's encampment at Fort Snelling). This 
period embraced 66 attacks of typhoid fever whose average disability 
was 67 days each. Fourth class, after September 29 (ten days after 
the arrival of the regiment at the national camp at Camp Meade). 
This period embraced 4 cases, whose disability averaged each 42 days. 
It is thus seen that the length of average disability was much shorter 
in those cases infected in the national camp than in the cases infected 
in earlier camps. (See also general table relating to this matter 
under the Second Army Corps at Camp Meade.) 

In this regiment (the Fifteenth Minnesota) the average length of 
disability caused by typhoid fever attacks was ascertained in 326 
cases. These cases are considered under four groups or classes, viz: 

1. Attacks which occurred before August 35 _ 179 

2. Attacks which occurred from August 28 to September 3 , _ 77 

3. Attacks which occurred from September 4 to 29. _* 66 

4. Attacks which occurred after September 29 4 

Total... 326 

Average days of disability in group 1 70 

Average days of disability in group 2 _ 64 

Average days of disability in group 3 _ 67 

Average days of disability in group 4... _ 42 

Average days of disability in all four groups 68 

The instances in which 3 or more typhoid attacks occurred in the 

same tent were 81, distributed in the four groups as follows: 

1. Attacks which occurred before August 25 , 42 

8. Attacks which occurred from August 26 to September 3 22 

3. Atttack which occurred from September 4 to 29 15 

4. Attacks which occurred after September 29 2 

Total .. 81 

Average of days of disability in group 1 70 

Average of days of disability in group 2.. ..67 

Average of days of disability in group 3 _ _ 69 

Average of days of disability in group 4 ... 46 

Average of days of disability in all four groups _ 68 

CONSIDERATION BY THE BOARD OF TYPHOID FEVER IN THE FOURTH 

NEW JERSEY INFANTRY. 

Brief outline of the medical history, — This is a second-call regiment 
which assembled and was mustered at the State camp by the shore of 
the sea at Seagirt, N. J., on the 19th of July, 1898, and remained 
encamped there until the 8th of October, on which latte'r date it started 
by rail for the national camp near Middletown, Pa. The next day the 
command reached Camp Meade, Pa., was assigned to the First Brigade, 
Second Division of the Second Army Corps, as at Camp Meade, and went 
into camp with the Two hundred and third New York and Second West 
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Virginia, the two other members of this brigade which came direct to 
Camp Meade from their respective State camps. It should be remarked 
that the Two hundred and third New York had already been removed 
to an isolation camp 8 miles away before the arrival of the Fourth 
New Jersey. (See history of the Two hundred and third New York.) 
The One hundred and fifty-ninth Indiana, Twenty-second Kansas, 
Third New York, and Eighteenth Pennsylvania were for a time 
attached to the same brigade, under orders to be mustered out. (See 
histories of these regiments under Camp Alger. ) The Fourth New 
Jersey remained at Camp Meade, Pa., until the 12th of November, 
when it left by rail for Camp Wetherill, near Greenville, S. C, where 
it arrived on the 14th. It was still at Camp Wetherill on the 31st of 
December, 1898, and was mustered out of the service of the United 
States on the 6th of April, 1899, at Greenville, S. C. 

The medical history of this regiment as prepared by the board cov- 
ers a period of five months and twelve days. Of this time eighty-one 
days were spent in the State camp at Seagirt, N. J., thirty-four days 
at the national camp, near Middletown, Pa., and forty-seven days in 
Camp Wetherill, near Greenville, S. C. 

In his testimony before the board the surgeon in charge of the regi- 
ment admits the development of a case of typhoid fever two days 
after the arrival of the regiment at Camp Meade, the first case of the 
disease recognized as such by him. This case was of course infected 
some days before the arrival of the command at the national camp in 
Pennsylvania. Moreover, an examination of the following details of 
sickness in this regiment abstracted from the available records shows 
that there were 4 attacks regarded by the board as probably typhoid, 
which developed respectively on the 2d, 7th, 24th, and 28th of Sep- 
tember. In connection with these 4 September attacks it should be 
remembered that about the last of August the First New Jersey 
returned to its State camp at Seagirt from Camp Alger, Va., with 20 
soldiers suffering from typhoid fever, and that about the 25th of Sep- 
tember the Second New Jersey returned to the same State camp from 
the national camp at Jacksonville, Fla., suffering greatly from typhoid 
fever and carrying with it, according to the surgeon of the Fourth 
New Jersey, 60 cases of typhoid fever and leaving behind in Florida 
as many more sick in hospital. The Second New Jersey ad joined the 
Fourth New Jersey in the State camp and the men of all three regi- 
ments freely intermingled. Prior to the return of the First New Jer- 
sey and Second New Jersey from the respective national camps where 
they had become infected with typhoid fever it is probable that there 
was no such infection in the State camp at Seagirt, unless indeed we 
may suspect that a case of continued fever developing on the 2d of 
August in the Fourth New Jersey was really a typhoid attack rather 
than of malarial character, as diagnosed by the surgeon. Whether 
the typhoidal infection certainly existing in the Fourth New Jersey 
anterior to its arrival at Camp Meade was indirectly chargeable to 
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camps Alger and Cuba Libre, or developed independent of that exist- 
ent source of infection, this regiment must, in view of the foregoing, 
be classed with those which have brought from their State camps the 
infection of typhoid fever. Carrying with it into the national camp 
the infection of typhoid fever, the Fourth New Jersey presents one of 
the very few examples in this whole campaign of a regiment having 
started with the infection yet escaping the subsequent development 
of an epidemic of typhoid fever. 

Development of typhoid fever and related sickness, — The following 
is a statement arranged in tabular form for the easier and more 
rapid examination and classification of fevers, including typhoid, 
and intestinal disorders which have been regarded by the board as 
essentially involved in a just estimation of the prevalence of typhoid 
fever. In all cases the dates of the beginning of attacks were recorded 
as closely as they could be ascertained : 

[Mean strength, 1,225.] 





Intestinal disorders. 


Febrile at- 
tacks (malaria, 
etc). 


Typhoid at- 
tacks. 


Total 
prob- 
able 
ty- 
phoid 
includ- 
ing ma- 
laria. 


Deaths 

from 

disease. 




Short, 

1-4 
days. 

29 

a5 

45 

89 

5 

19 


Long, 

6-9 
days. 

1 
4 
6 
5 
1 


Pro- 
longed, 
10 + 
days. 

2 

1 
1 


Total 

at- 
tacks. 


Short, 

1-9 
days. 


Long, 
10 + 
days. 


Prob- 
able. 


Cer- 
tain. 


 
CO 


xi 


July 


30 
39 
51 
46 

7 
20 


2 
13 
5 
3 
3 














August 


1 

i' 






1 
4 
4 
4 







September — 
October 


2 

1 
2 


2 

2 
2 








"Novftmbfir _ . 






December 






















Total.... 


172 


17 


4 


193 


26 


2 


5 


6 


13 




2 



Two " other deaths " in February, 1899. No typhoid deaths. 

MALARIAL DISEASES AT CAMP MEADE, FA. 

With regard to the prevalence of malarial fevers at this camp, 
we may state that having followed with much care the cases of mala- 
rial fever reported by the medical officers of the thirteen regiments 
whose histories are here given, we have found the diagnosis in a large 
majority of cases admitted to division hospitals afterwards changed 
to that of typhoid fever. This would appear to indicate that malarial 
fevers were not prevalent at Camp Meade. Concerning this matter 
Acting Asst. Surg. George Dock, who visited this camp during the 
third week in September for the purpose of making blood examina- 
tions, says: 

When I arrived at Camp Meade I found comparatively few cases with the diag- 
nosis of malaria in the Second Division hospital. Most of the surgeons claimed 
that malarial disease was very rare there. I found two wards, the so-called mala- 
rial wards (3 and 4) , in which a great many cases had the diagnosis of malaria. 
I examined the blood of many of these, also of many recently admitted men and 
some suspicious cases in other wards, to the number of 20, but without find- 
ing any parasites. As the bacteriological outfit was incomplete, Widal tests 
could not be made, but out of the so-called malarial cases at least two-thirds were 
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eyidently typhoid in the middle stage, some not yet definitely recognizable, and 
some convalescent. 

In the first division hospital I was told there were a great many cases of malaria 
and typho-malarial fever. Several so-called typical cases of the latter had no 
parasites, and were evidently uncomplicated cases of typhoid fever. One case 
proved to be malaria, and is quite as instructive as the positive case found at 
Chickamauga. Private B, Company F, Fifteenth Pennsylvania Infantry, came 
two weeks before examination from Sheridan Point on the Potomac River. Four 
days later he began to have chills, and had, so far as he knows, three chills. He 
felt quite well the free days. The temperature had not been taken often enough 
to give the type. There had been a chiil the day before examination, and the 
patient had taken 24 grains of quinine in two days. Soon after beginning the 
examination I found an organism almost filling a red blood corpuscle. 

Like the case previously described, at Chickamauga, he came to camp already 
infected. To summarize: I found remarkably little evidence that malaria was- 
prevalent in Camp Meade, the only case found being imported. 

The evidence of so competent an observer, based on blood examina- 
tions made at Camp Meade, is of great importance in determining the 
slight part which malaria played as a factor in the fevers at this camp. 
We have been inclined to look upon many of these short (less than 
ten days) fevers, of supposed malarial character, as really cases of 
mild infection with the typhoid bacillus. 

We have already given the result of our investigations bearing on 
this point in nineteen regiments of the Second Army Corps, at Camp 
Alger, Va. We have repeated the same patient investigation of the 
subsequent history of all of these supposed malarial fevers in thirteen 
regiments of this corps at Camp Meade, Pa., in order to ascertain 
whether these men possessed a relative immunity to typhoid fever as 
compared with those men who did not experience these milder fevers. 
The results are given in the following table : 

Cases of typhoid fever among men vHth and loithout preceding mxilarial diseases 
in thirteen regiments Second Army Corps, at Camp Meade, Pa, 



Regiment. 



t 

QQ 

a 

08 



3d Connecticut..- 

1st Delaware 

Ist Maryland 

5th Massachusetts 

35th Michigan 

15th Minnesota 

4th New Jersey... 

20l8t New York 

2()2d New York.... 

203d New York 

lOth Ohio 

2d Pennsylvania. 

2d West Virginia 

Total 



,214 
926 
,251 
,275 
,150 
,280 
,225 
,076 
,125 
,047 
,288 
,070 
,165 



15,092 



Cases 
of ma- 
laria. 



39 

70 

41 

108 

171 

112 

23 

196 

222 

153 

157 

54 

84 



1,430 



Cases of malaria 

followed by 

typhoid fever. 



Num- 
ber of 
cases. 



In 100 

malarial 

cases. 



2 



6 



13 

10 

26 

8 



72 



2.9 



3.5 



6.7 

4.5 

17.0 

5.1 



8.3 



Number 
of men 
without 
preced- 
ing ma- 
laria. 



5.0 



1,176 

856 

1,210 

1,167 

979 

1,168 

1,202 

880 

903 

894 

1,131 

1,016 

1,081 



13,662 



Typhoid cases 


without preced- 
ing malaria. 




In 100 


Num- 


men who 


ber of 


have not 


cases. 


had ma- 




laria. 


152 


12.9 


43 


5.0 


85 


7.0 


53 


4.5 


313 


31.9 


463 


39.6 


11 


.9 


160 


18.2 


140 


15.5 


454 


50.8 


253 


22.4 


6 


.5— 


173 


16.0 


2,305 


16.9 



Total 
cases 
of ty- 
phoid 
fever. 



15^ 
46 

85 

5a 

31» 
46» 
11 
ITS 
150 
480 
261 
5 
180 

2,37r 



That is: Of 1,430 individuals who were treated for malaria 72, or 5 per cent, subsequently 
had typhoid fever. 
Of 13.662 men who were not treated for malaria 2,305, or 16.9 per cent, had typhoid fever. 
Or: Of 2,377 cases of typhoid fever 72. or 3 per cent, had previously been treated for malaria. 
Of 2,377 cases of typhoid fever 2,305, or 97 per cent, had no preceding malaria. 
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We therefore conclude that malarial diseases were rare at Camp 
Meade, and that a majority of the milder fevers, so designated, were 
really manifestations of infection with typhoid bacillus. 

THE RELATION OF INTESTINAL DISORDERS TO TYPHOID FEVER. 

We have given, under the Second Army Corps, at Camp Alger, Va., 
the result of our investigations with regard to the predisposition to 
typhoid fever which intestinal disordera are supposed to favor. We 
have there drawn the conclusion that, contrary to the generally 
accepted opinion, these intestinal disorders not only do not favor the 
development of typhoid fever in the affected individuals, but that 
they bring about a relative immunity to typhoid attacks. The fol- 
lowing table will show that the same conclusion can be drawn from 
our investigations at Camp Meade : 

Cases of typhoid fever among men with and without preceding diarrheal diseases 
• in the thirteen regiments of the Second Army Corps, at Camp Meade, Pa, 



Regiment. 



3d Connecticut... 

Ist Delaware 

Ist Maryland 

5th Massachusetts 

;i5th Michigan 

15th Minnesota 

4th New Jersey . . . 
20l8t New York ..- 
2n2d New York.... 
snSd New York.... 

10th Ohio 

2d Pennsylvania - 
2d West Virginia 

Total 





Cases of diar- 


A 


rheal diseases. 


^ 






a 








Num- 


m 


Num- 


ber of 


§ 


ber of 


indi- 


i 


cases. 


vidu- 


s 


35 


als. 
35 


1,214 


926 


49 


48 


1,251 


27 


24 


1,275 


205 


190 


1,160 


188 


178 


1,260 


346 


291 


1,225 


168 


152 


1,076 


198 


188 


1,125 


109 


100 


1,047 


162 


151 


1,288 


318 


286 


1,U70 


236 


2(77 


1,165 


7 


7 


15,092 


2,048 


1,857 



Cases of diar- 
rhea followed by 
typhoid fever. 



Num- 



In 100 
men 
ber of Iwith pre- 
cases. ceding 
diarrhea. 



14.8 



1 

4 
15 
36 

1 
21 

6 
47 
42 

1 



4.2 

2.1 

8.4 

12.4 

.6 

11.2 

6.0 
31.1 
14.7 
.5— 



179 



9.1 



Num- 
ber of 
men 
with- 
out 
preced- 
ing 
diar- 
rhea. 



1,179 
878 

1,227 

1,085 
972 
989 

1,073 
888 

1,025 
896 

1,002 
863 

1,158 



Typhoid fever 
cases without 
preceding diar- 
rhea. 



13,235 



Num- 
ber of 
cases. 



147 

45 

84 

49 

304 

427 

10 

152 

144 

433 

219 

4 

180 



2,198 



In 100 
men not 

having 

had diar 

rhea. 



Total 
cases 
of ty- 
phoid 
fever. 



12.5 

6.1 

6.8 

4.5 

31,3 

43.2 

.9 

17.1 

14.0 

48.3 

21.85 

.46 

15.5 



152 

45 

85 

53 

319 

463 

11 

173 

150 

480 

261 

5 

180 



16.6 I 2,377 



That is: Of 1,857 individuals who were treated for intestinal complications 179, or 9.1 per cent, 
subseauently had typhoid fever. 

Of 13.2:i5 men who had not been treated for intestinal complications, 2,198, or 16.6 per cent, had 
typhoid fever. 

Or: Of 2,377 cases of typhoid fever, 179, or 7.5 per cent, had previously been treated for diar- 
rhea. 

Of 2,377 cases of typhoid fever, 2,198, or 92.5 per cent, had no previous intestinal complications. 



ORIGIN AND SPREAD OF TYPHOID FEVER IN THE SECOND ARMY 

CORPS AT CAMP MEADE, PA. 

Every regiment that arrived at this national camp, whether coming 
from another general encampment, such as Camp Alger, Va. , or direct 
from State camps, imported typhoid fever. There was no exception 
to this general statement. Of 25 regiments that reached this camp 
during the latter half of August and the first half of September, 18 
were thoroughly infected with typhoid fever and 7 had already had 
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from 2 to 8 cases of this disease. The origin of typhoid fever at Camp 
Meade is therefore clear. 

For the course of the disease in the several organizations during 
the period August 15 to November 15, 1898, the i)eriod of occupancy 
of Camp Meade, the regimental history and the graphic charts should 
be consulted. From a study of these it will be seen, as we have 
already repeatedly had occasion to remark in our summary of regi- 
mental histories, that typhoid fever at Camp Meade, as elsewhere, 
consisted essentially of a series of company epidemics, each one 
having more or less perfectly its own individual characteristics. The 
dissimilarities in the time of beginning and the course of the company 
epidemics, as well as their ending, would appear to be incompatible 
with the assumption of a common, simultaneous, and more or less 
continually acting agency as the chief means of origin and propaga- 
tion of typhoid fever. Reference to the graphic charts gives ample 
evidence of these truths, and it is not necessary to illustrate further 
by entering into details. The course of typhoid fever in the various 
companies forming the regiments of the First and Second Divisions of 
the Second Army Corps at Camp Meade, Pa., was such as to conclu- 
sively eliminate any contamination of the general or company water 
supply. 

We have already shown in the case of the Thirty-fifth Michigan, 
Fifteenth Minnesota, and Two hundred and third New York Infantry 
the result of our endeavors to ascertain the names of soldiers devel- 

* 

oping typhoid fever as they were grouped in their tents in the several 
camps. (For details see histories of these regiments.) Reference to 
the diagrams accompanying these regiments will show the manner in 
which the attacks of typhoid fever were grouped with regard to cer- 
tain tents. These squad groups of the sick, as plotted in their tents, 
would appear to suggest a mode of disseminating infection which 
effectively reached and acted upon cei^tain limited groups of men 
while it passed by others. This would be, we think, entirely com- 
patible with the assumption of a dominating tent, squad, or comrade 
infection. This would seem to hold true of any company epidemic 
which persists for any considerable time, whatever may have been 
the mode of the original infection. We have already stated under 
the head of general remarks that the general police of the regimental 
camp sites was excellent, and that the care of the company sinks, as 
regards the immediate covering of all excreta, was very satisfactory. 
We do not doubt that, notwithstanding these sanitary precautions, 
there were individual instances of what we have designated as sink 
infection, or that food was occasionally infected by flies. We believe, 
however, that squad or comrade infection was probably the most 
important factor concerned in the spread of typhoidfever at Camp 
Meade, Pa. 
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Qeneral table showing number and per cent of connectable typhoid attacks in tents 
(a« deduced from surgeons* tent lists) in three regimerUs of the Second Army 
Corps at Camp Meade, Pa. 
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Table showing number and per cent of connectable typhoid fever attacks in tents 
(a« deduced from captains* tent lists) in certain companies of two regiments of 
the Second Army Corps at Camp Meade, Pa, 
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General table shounng average interval betv)een connectable typhoid fever attacks in 
tents {as deduced from surgeons* tent lists) in three regiments of the Second 
Army Corps at Camp Meade, Pa. 
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Table showing average interval between typhoid attacks in tents {as deduced from 
captains^ lists) in certain companies of two regiments of the Second Army Corps 
at Camp Meade, Pa, 
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Table showing average interval between diarrheal and typhoidal attacks in same 
individtuil {as deduced from lists of diarrhea preceding typhoid), in eight regi- 
ments of the Second Army Corps, at Camp Meade, Pa. 
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Table shotting for the 

Meade, Pol, the 
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CHAPTER IX. 

TYPHOID FEVER IN THE FOURTH ABMT COBPS. 

Commands, — First Ohio, Third Pennsylvania, One hnndred 
and fifty-seventh Indiana, Thirty-second Michigan, Second 
Georgia, Fifth Ohio, Fifth United States Cavalry. 

It is impossible to follow, in the study of typhoid fever in this 
corps, tlie same methods adopted in our studies of the First and 
Third Army Corps. In the first place, the regiments of the Fourth 
Army Corps were frequently changed, some going to other organiza- 
tions and others coming from other organizations. The Fourth Army 
Corps assembled near Mobile, Ala., at the place which we have desig- 
nated as Camp Coppinger. While at this place six regiments (the 
First and Second Alabama, the First and Second Louisiana, and the 
First and Second Texas) were detached from this corps and sent to 
Miami, Fla., where these regiments constituted the First Division of 
the Seventh Army Corps. A study of the medical history of these 
regiments will be found in the history of the Seventh Corps. The 
regiments left at Mobile after the detachment of the six regiments 
mentioned above subsequently were moved to Tampa, Fla., and its 
vicinity. Here the Fourth Corps was recruited by regiments sent 
from Chickamauga and others sent from State encampments. The 
regiments sent from Chickamauga to the Fourth Army Corps at 
Tampa were the Second New York Volunteer Infantry, the Sixty- 
ninth New York Volunteer Infantry, the Fifth Maryland Volunteer 
Infantry, and the First Ohio Volunteer Cavalry. The history of 
typhoid fever in these regiments has already been discussed in con- 
nection with the First and Third Army Corps. Other regiments — the 
Third Pennsylvania Volunteer Infantry, the One hundred and fifty- 
seventh Indiana Volunteer Infantry, and the First Ohio Volunteer 
Infantry — stopped for a few days at Chickamauga Park on their way 
from State encampments to Tampa. Other regiments, such as the 
Fifth Ohio Volunteer Infantry, the Third Pennsylvania Volunteer 
Infantry, the Second Georgia Volunteer Infantry, the First Florida 
Volunteer Infantry, and the Thirty-second Michigan Volunteer In- 
fantry, went directly from their State encampments to join the Fourth 
Army Corps at Tampa. It will be seen from the above that the his- 
tories of ten regiments (First and Second Alabama, First and Second 
Louisiana, First and Second Texas, Fifth Maryland Volunteer Infan- 
try, Second New York Volunteer Infantry, Sixty-ninth New York 
Volunteer Infantry, and the First Ohio Volunteer Cavalry), at one 
time attached to the Fourth Army Corps, have already been given in 
connection with other organizations. 

In the second place, the brigades of the Fourth Army Corps at 
Tampa were quite widely separated, and the conditions of the various 



125 

camps differed somewhat. One brigade (at that time the Third Bri- 
g^ade of the Second Division of the Fourth Army Corps), consisting of 
the First Ohio Volunteer Infantry, the One hundred and fifty-seventh 
Indiana Volunteer Infantry, and the Third Pennsylvania Volunteer 
Infantry, was encamped near Port Tampa City. The Second Brigade 
of tlie Second Division (consisting early in June, 1898, of the First 
District of Columbia Volunteer Infantry, Second New York Volunteer 
Infantry, and Fifth Maryland Volunteer Infantry) was encamped for 
a while in the vicinity of old Fort Brooke. Later in June the First 
District of Columbia Volunteer Infantry went to Cuba and became at- 
tacliQid to the Fifth Army Corps. The Fifth Ohio Volunteer Infantry, 
the Third Ohio Volunteer Infantry, the Thirty-second Michigan Vol- 
unteer Infantry, the First Florida Volunteer Infantry, and the Second 
Georgia Volunteer Infantry were encamped in De Soto Park and 
along Palmetto Beach, immediately southeast of Tampa. The Fifth 
U. S. Cavalry, the Second U. S. Cavalry, and the First U. S. Volunteer 
Cavalry (until its departure for Cuba) were located immediately to 
the ^west of Tampa Bay Hotel. The Eleventh U. S. Infantry and 
the Nineteenth U. S. Infantry were located to the north of the city. 
There was also one brigade at Lakeland, Fla., some 30 miles distant 
from Tampa. In July the Nineteenth U. S. Infantry and the Eleventh 
U. S. Infantry were sent to Porto Rico. 

During the latter part of July a part of the Fourth Army Corps was 
moved to Fernandina, Fla., and later (during the latter part of 
August) the whole of this corps was transferred to Huntsville, Ala. 

*^ ^p ^p ^* ^^ ^fi ^^ 

^We will attempt to give the histories of only a few of the regiments 
of this corps. These will be sufficient to make us acquainted with the 
sanitary conditions of the camps occupied by this command. While 
we do not think that we have overestimated the number of cases of 
typhoid fever in these regiments, we desire to state that we can not 
be so positive on this point as we were concerning the regiments at 
Ohickamauga, because, for the reasons to be stated later, we are con- 
vinced that malaria was much more prevalent among troops encamped 
about Tampa than it was in the First and Third Army Corps. 

^j* ^p ^^ ^p ^^ ^F ^^ 

The conditions of the various camps occupied by this corps have 
been given in connection with the different regiments. It will be seen 
that while water contamination can not be excluded in the camps 
about Tampa, typhoid fever must have been disseminated by other 
agencies in the encampments at Fernandina and Huntsville. Typhoid 
infection appeared among the regular troops at Tampa before any 
of the volunteer regiments reached that place. The Second and 
Thirteenth U. S. Infantry furnished recognized cases of typhoid 
fever soon after reaching Tampa in May. The last-mentioned organi- 
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zatlon was stationed at Fort Niagara and Fort Porter, N. Y., when 
war was proclaimed, and it reached Tampa with one man sick with 
typhoid fever. So far as we have been able to ascertain this was the 
first case of this disease among the troops assembled at Tampa and in 
its vicinity in 1898. On Jnne 7, 1898, the Fourth Corps reserve hos- 
pital was opened, and on this date it received 9 cases of recognized 
typhoid fever. Three of these were from the Thirteenth Infantry and 
one each from the Second, Fourth, Sixth, Sixteenth, Twenty-second, 
and Twenty-fourth Infantry, and before the last of June the follow- 
ing additional regular regiments sent cases of recognized typhoid fever 
to this hospital: Second and Fifth Cavalry and Third and Eleventh 
Infantry. It will thus be seen that many of the regular regiments 
entered upon the campaign already infected with typhoid fever. 
There is, therefore, no difficulty in accounting for the introduction of 
typhoid fever into the camps about Tampa, since many of both regu- 
lar and volunteer regiments reached that place bringing with them 
the infection. 

The following table shows at least approximate facts concerning 
typhoid fever in the regiments the histories of which we have just 
given : 
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Total strength for these regiments in July _ 7, 507 

Total number of probable cases of typhoid fever in these seven regiments. _ 1, 498 

Percentage of probable cases of typhoid fever in these regiments 19. 95 

Number of recognized cases of typhoid fever in these regiments 440 

Number of deaths due to typhoid fever in these regiments 99 

Percentage of deaths among probable cases of typhoid fever 6. 60 

Percentage of deaths among recognized cases of typhoid fever 22. 50 

It vnll be seen from these figures that the percentage of deaths 
among probable cases of typhoid fever in these regiments is slightly 
lower than it was among the troops at Chickamauga, while the per- 
centage of deaths among recognized cases is considerably higher. 

We are quite confident that the number of cases of probable typhoid 
fever in the Third Pennsylvania Volunteer Infantry as given in the 
above table is much too low. On the other hand, it is possible that 
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we have overestimated the nnmber of probable cases of typhoid fever 
in the First Ohio Volanteer Infantry. 

We have elsewhere stated that we have reason for believing that 
malaria was more freqaent among troops stationed at Tampa than it 
was among those encamped at Chickamaaga. The board did not have 
opportunity to have blood examinations made among the troops of the 
Fourth Army Corps, and our reason for believing that malaria was 
more prevalent among those troops is founded upon information fur- 
nished us by Dr. G. W. Moorehouse, resident physician of the Lake- 
side Hospital, at Cleveland, Ohio. The Fifth Ohio Volunteer Infantry 
was from Cleveland, and when disbanded its sick were sent in part 
to this hospital. Here blood examinations were made by Dr. E. P. 
Carter. The malarial organism was found in 23 individuals from 
this regiment. In 5 of these cases malaria and typhoid fever were 
coincident. 

We append a table showing for the regiments of the Fourth Army 
Corps the mortality and morbidity from typhoid fever. 

Table showing for the regiments of the Fourth Army Corps {assembled at Mobile^ 
Chickamauga, and Tampa) the mortality and morbidity from typhoid fever. 
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Deaths 

from 

typhoid 

fever in 

1,000 of 

mean 

strength. 



8.25 
12.96 
12.77 
15. JW 
11.81 
1ft. 1ft 
1ft. 55 

13.17 
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CHAPTER X. 

TYPHOID FEVEB IN OTHER OBOANIZATIONS AT GHICKAMAUaA. 

Organizations. — Third U. S. Volunteer Cavalry, Cavalry Brigade, 
First Corps; First Illinois Volunteer Cavalry; First Ohio Volunteer 
Cavalry; Light Artillery Brigade, First Corps; Sixth U. S. Volunteer 
Infantrj^; Eighth U. S. Volunteer Infantry; hospital corps men, 
First and Third Arnxy Corps; female nurses at Chickamauga. 

TYPHOID FEVER AMONG HOSPITAL CORPS MEN IN THE FIRST AND 

THIRD ARMY CORPS. 

We have been unable to obtain a statement of the strength of the 
hospital corps connected with the First and Third Army Corps. We 
find in the records of the various hospitals connected with the First 
and Third Army Corps 200 cases of recognized typhoid fever among 
the hospital corps men. At the time that we inspected the troops at 
Chickamauga Capt. H. B. Stotter was in command of the hospital 
corps. He stated that he had under his charge 110 men all told. 
The duties of these men consisted in acting as orderlies at Sternberg 
hospital and in policing the grounds. Captain Stotter had at that 
time been at Chickamauga for five weeks, but had had charge of the 
hospital corps for only three weeks. In fact, he was placed in charge 
a short time after the opening of Sternberg hospital. At the time of 
his taking charge of this corps all the men in it were on duty. At 
the time when he gave his testimony to us 36 were on the sick report; 
16 of these were in the hospital. The prevailing diseases among the 
20 in quarters were diarrhea and gastritis. Captain Stotter attributed 
the gastritis to the fact that these men drank too freely of infected 
milk. When we visited Sternberg hospital we found the hospital 
corps men drinking Chickamauga Creek water from the hydrants, 
although this water had been condemned. Captain Stotter attributed 
the diarrhea among his men to the use of this water. He reported 
that his men were fairly intelligent, amenable to discipline, and but 
little given to intoxication. 

^ ^ ^ ^ ^ Uli iHi 

It would be interesting if we could ascertain the total number of 
cases of typhoid fever among the hospital corps men, on account 
of the close contact these men had with typhoid patients. It was 
customary during a part of the time at Chickamauga, as it was at 
other national encampments, to detail men from the line to serve as 
orderlies in the hospitals. In some places these details were made 
daily; in others a detail was made for a week. At the expiration of 
the time for which the detail was made the men were returned to 
their respective regiments and other men for like purposes detailed at 
the hospital. This method of securing orderlies to care for patients 
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with typhoid fever or other infectious disease is to be condemned 
most emphatically. Undoubtedly this was one of the means by which 
typhoid fever was spread through the different organizations. Men 
wholly Ignorant of methods of disinfection were assigned to the task 
of caring for patients and disinfecting stools. Many of these men 
undoubtedly infected themselves and went back to their regiments 
without even disinfecting their hands. At one hospital we found 
that the orderlies went to their respective messes in the different 
regiments without washing their hands. 



CHAPTER XI. 

TTPHOID FEVER IN THE FIBST AND SECOND DIVISIONS, 

SEVENTH ABMT COBPS. 

GENERAL REMARKS ON THE FIRST DIVISION CAMP AT MIAMI, FLA. 

The selection of Miami as a camp for troops gave occasion for much 
criticism, and it was the general belief of the medical officers of the 
Seventh Corps that the water supplied the troops at this place was 
contaminated and was the cause of the large amount of sickness in the 
division encamped there. 

July 13 Lieutenant-Colonel Maus, chief medical officer of the Sev- 
enth Corps, went to Miami for the purpose of insi)ecting the camp. 
On his return to corps headquarters at Jacksonville he made a report 
to the Surgeon-General, from which the following quotations are 
taken : 

The divisioQ at Miami consists of six regiments — First and Second Alabama, 
I^t and Second Texas, and First and Second Louisiana— and contains about 
7,500 men. I was veiy much surprised to find such an unusually large percentage 
of sickness in this command. On the day of my arrival over 600 were on the sick 
report, besides almost that number suffering from various complaints but not on 
sick report. Many of this supplementary list were having dysentery and diar- 
i^liea, witn from six to ten evacuations daily. The principal troubles consist of 
diarrhea and dysentery and malarial fevers, and there appears to be a universal 
opinion among officers and men that these diseases are due to the water supply. 
1 made a careful inspection of the camp and found it otherwise in good sanitary 
condition. The regiments are located in piney groves adjacent to the city and 
on a coraline formation. The ground is not pleasant for camping purposes, because 
it is almost impossible to properly pitch the tents, and is very disagreeable for 
walking on, as it cuts the shoes and is disagreeable for the feet when they are 
bare. The night soil is disposed of by being deposited in troughs partly filled 
with water. These troughs are connected with the sewers and are emptied and 
flushed frequently, but in some regiments the night soil is deposited in tubs, 
which are carted away and emptied into the sea. Pits are used at some regimental 
lieadquarters. The contents of these are covered from day to day. 

The water supply is from two sources. The city of Miami is supplied with 
7273 9 
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watM*. taken from an open lake in the Everglades, about 4 miles distant. The 
water is piped to the city and distributed through the camp at convenient places. 
The other source is from driven wells which penetrate the coraline formation for 
a distance of from 18 to 21 feet. The water comes from the wells turbid and con- 
tains a large amount of suspended matter which deposits quickly on standing. It 
has a disagreeable taste and odor. I regard this water as unfit for use and believe 
it to be surface drainage. Many of the regimental ofBcers have become so 
thoroughly convinced that this water is the bhief cause of the prevailing illness 
that they have forbidden its use and have caused the handles to be removed from 
the pupps. The water from the Everglades is also turbid. It has a marshy taste 
and a decided odor. In my opinion, this water is probably productive of the 
malarial troubles. Thus, the soldier stands, as it were, between two dangers— 
the well water probably infected with typhoid, and the Everglade water, probably 
infected with the malarial poison. The Everglade water is much warmer, and 
consequently the soldier prefers that from the wells. The lake in the Everglades 
collects the drainage of an extended territory covered with tropical vegetation 
and is filled with tall grass. 

The division hospital is located on a vacant lot in the center of the town. The 
tents are crowded. The gronncl is low and covered with brush and other 
vegetation. The lot has been partially cleared and some of the holes in it have 
been filled. One of these holes is about 30 feet in diameter and 6 feet deep. It 
seems to have been used as a deposit for rubbish. I expressed disapproval of this 
site, and had a board appointed to select a suitable one outside of the city. 

Oa the day of my arrival the hospital contained 269 cases, many of which were 
mumps, measles, intestinal troubles, and continued fevers. Only 8 of these con- 
tinned fevers were diagnosticated as typhoid, though they were continued and 
presented many of the symptoms of that disease, such as hebetude, iliac tender- 
ness, gurgling, and, in some instances, rose-colored spots. These are unquestion- 
ably mild cases of typhoid fever. I believe that the Widal test should be made 
in all doubtful cases, and for this purpose I suggest that the hospital be supplied 
witk pure cultures of the typhoid bacillus. 

In a letter to the Adjutant-General, Colonel Maus makes the fol- 
lowing additional statement concerning the water: 

Major Archinard, who has taken an active interest in this matter, had forwarded 
before my arrival samples of water for analysis to Tulane University. The fol- 
lowing telegram has been received from him: 

*'Tlie chemist, Dr. Metz, says well water is contaminated with sewage. It 
contains large amounts of free and albuminoid ammonia, nitrates, and nitrites. 
Everglade water contains much vegetable matter. The bacteriologist, Dr. P. E. 
Archinard, states that a cursory examination shows both waters unfit for drinking 
purposes." 

Colonel Wood, chief commissary of the Seventh Corps, under date 
of July 21, wrote concerning the water as follows: 

To say nothing of the extremely high temperature of this water (the Ever- 
glade), owing to the direct action of the sun on the pipes, the water is about the 
color of that of the Missouri River and has a taste of vegetable matter that ren- 
ders it unpleasant. To offset this, the troops have driven wells close to the com- 
pany kitchens, and this water, while cooler, is daily contaminated by the slop and 
dishwater thrown on the ground to be pumped up again. To use either water 
seems to be the choice of two evils— malaria or typhoid fever — and I would ear- 
nestly recommend that the troops of the First Division be moved away from 
Miami, where the sick list is already amazingly large and daily increasing. 



131 

Colonel Guild, inspector-general of the Seventh Corps, writes of 

this water as foUows, under date of July 19: 

The main water sapply comes from the swamp known as the Everglades. Sam- 
ples tried hyme had an offensive odor. The men nniversally helieve it to be 
infected. This water is distributed through pipes lying on the smfaoe of the 
ground, and consequently it is hot and unpalatable. Thus the men are encour- 
aged to drink the cooler but infected water of the driven wells. 

A medical board was convened by Colonel Maus for the purxK)se of 
ascertaining the cause of the great sickness in this division. This 
board consisted of Major Peoples, of the Second Texas; Major Pugh, 
of the Second Alabama, and Captain Blanchard, of the First Louisiana. 
These gentlemen agreed that the water was infected. A second board, 
consisting of Major Archiuard, of the Second Louisiana; Major Vilas, 
of the First Texas, and Lieutenant Jackson, of the First Alabama, 
was requested to determine the nature of the continued fevers preva- 
lent in this camp. After making one post-mortem examination and 
having a large number of samples of blood submitted to the Widal 
test, they concluded, July 20, that there were 50 instead of only 8 
eases of typhoid fever in the division hospital. 

It seems to have been unquestionably demonstrated that the water 
first supplied through the pipes as Everglade water was in reality 
pumped from a large shallow well, the situation of which rendered its 
contents quite as likely to be infected as was the water from the r^<n- 
mental wells. After the discovery of this deceit the Everglade water 
was furnished. 

THE FIRST DrVISIOX CAMP AT JACKSONVILLE. 

This camp site, which was occupied on August 5, was located on 
ground bordering on the west bank of the St. Johns River, near the 
suburb of Fairfield. The general elevation of the site was about 15 
feet above the river and admitted of fair, natural draina^'e, the grr^T3Ld 
sloping slightly from the river toward the .shell roads. The *^A: f^m- 
sisted of sand which rapidly aW.rhierl the rainfall. Sharle tree* were 
plentifully interspersed thronghoat the r:jarnp. 

The water supply of this di vision was pijK-^1 t/. the r^.mpanv fC.r^iJi 
from the deep artesian well of the O.mitry Oub at VixMi^W. 

For about two weeks afr.r the arrival of the division irom M^nmU 
Fla., pits were d'jg alon-^ the shell roa/J in r4,$ir of the re;rim"n^al 
camp sites for the re<:e^^on of exwta af,.j {^arha^'s At the ^W^- ^f 
our inspection, A-^rj-.t '2H, I ^/^-t, a system of w^aoj'f'jurUnfo, forf.x^^r*'^^ 
had been already ir:^:-'iuf] for the rr-j^imerifs of f IiIh dl vl^i^ri, iJoxe^ 
lined with zinc, havir,;./ h eapa^-ity of 20 f^^^d by 1>^ Uy 4h UirUf^ were 
provided.^ Tr:e^ w^r^ *, j;.;„,<-d / ;»h h, ^y.nst;i;it ktrtfitn of wfiU-r. sirA 
at intr-rvaLs of ary. j*. one ho^r -^"rc i-jup'tA itiU, f l^r M-vter ^r,'l 'hor- 
^'%'h:y flashed o:.r. 7 he wttc^t p:,v.^ d, </?,;, r;^'d ih*o t;ie r\ ^'.:.ls 
River. Provisiorj was ma/ie ^xjaUkI ovf'.rfU,vr of ihf:^ tro.^r.^. 
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At the time of our inspection, therefore, there was nothing objec- 
tionable, either in the matter of the water supply or in the disposal of 
the excreta of these regiments. 

FIRST DIVISION OF THE SEVENTH ARMY CORPS. 

At the time of our inspection, August 28 to September 5, 1898, this 
division consisted of the following regiments : First Alabama Infantry, 
Second Alabama Infantry, First Louisiana Infantry, Second Louisiana 
Infantry, First Texas Infantry, Second Texas Infantry, Fourth U. S. 
Volunteer Infantry, and First Ohio Infantry. 

The two last-mentioned regiments, however, had been with this 
division only a few days, and it will be more satisfactory to consider 
the division as consisting of only six regiments, two from Alabama, 
two from Louisiana, and two from Texas. 

Table showing, for the regiments of the First Division of the Seventh Army Corps 
assembled at Jacksonville, Fla,, the mortality and morbidity from typhoid 
fever. 



Regiments. 

* 


Mean 
strength. 


Certain 

and 

probable 

case& of 

typhoid 

fever. 


Deaths 

from 

typhoid 

fever. 


Deaths 
from 

all dis- 
eases. 


Deaths 

from 

typhoid 

fever in 

100 cases. 


Percent- 
age of 
deaths 
from 
typhoid 
to deaths 
from all 
diseases. 


Morbid- 
ity of 

typhoid 

fever in 

1,000 

mean 

strength. 


Deaths 
from 

typhoid 

fever in 
1,000 
mean 

strength. 


Ist Alabama ..._-. 


1,178 
1,079 
1,224 
1,102 
1,105 
1.164 


158 
159 
289 
177 
111 
156 


10 
8 

11 
8 
8 
8 


16 
16 
16 
16 
13 
15 


6.32 
5.03 
4.08 
4.51 
7.20 
5.12 


62.50 
50.00 
68.75 
53.33 
69.23 
53.33 


134.12 
147.35 
219.77 
160.61 
100.45 
134.02 


8.48 


2d Alabama 


7.41 


Ist Louisiana 

2d Lonisiana 

1st Texas. _. 


8.96 
7.25 
7.23 


2d Texas 


6.87 






Total 


6,852 


1,080 


53 


91 


5.14 


58.24 


150.32 


7.73 







THE SECOND DIVISION CAMP AT JACKSONVILLE. 

CoTwmands.— Second New Jersey Infantry, Second Illinois In- 
fantry, First North Carolina Infantry, Fiftieth Iowa Infantry, 
First Wisconsin Infantry, Second Virginia Infantry, Fourth 
Virginia Infantry, Forty-ninth Iowa Infantry, Ninth Illinois 
Infantry. 

This site was within the city limits, being placed on a rather level 
strip of land situated between the extension of Main street and the 
Jacksonville and Fernandina Railroad. The sketch map which fol- 
lows will show the location of the several regiments in their first en- 
campment at Camp Cuba Libre. Later, when typhoid fever became 
quite prevalent in certain regiments, the Mnth Illinois, Fiftieth Iowa, 
and First Wisconsin were moved to a somewhat more elevated site 
about 1 mile west of this camp, but still within the city limits, while 
the Forty-ninth Iowa and the Second and Fourth Virginia were 
removed to a site near Long Branch, some 3 miles distant. The first 
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camp site of this division was not objectionable in dry weather, but 
when the rains began the location of the Forty-ninth and Fiftieth 
Iowa, Fourth Virginia and First Wisconsin became undesirable, 
owing to the lack of natural drainage and their proximity to the 
swampy ground. (See sketch map.) 

The water supply was piped from the city supply to each company 
street, and was of excellent quality and very abundant. 

Pits were dug for the reception of kitchen slops, but as the camp 
was within the city limits, pits for excreta were forbidden. For the 
disposal of excreta, therefore, half tubs were provided, which when 
partially filled were hauled away on wagons by the city authorities 
to a dumping ground, the tubs washed out by hose and returned for 
further use. As earth was not permitted to be used in these tubs, 
their condition was extremely filthy, the contents being unprotected 
from flies and frequently spilled out while being hauled away to the 
dumping ground. The location of the half tubs was in many instances 
in close proximity to the mess tents. (See regimental histories, Sec- 
ond Division.) 

The amount of tentage was not sufficient for this division, the com- 
plaint having been repeatedly made to us that, in many regiments, 
eight men were sleeping in an A wall tent 9 by 9 feet. The division 
commander testified to the insufficiency of tentage. 

In considering the development of tj-phoid fever in this division, 
then, we may say that four of the regiments imported the disease into 
the camp at Mobile, Ala., and that all of them acquired cases, few in 
number, at this camp; in just what way, it has been impossible for 
us to determine. We can state, however, that there does not appear 
to have been any contamination of the water supply. Transferred to 
Miami, Fla., during the third week in June, and placed in a camp 
which by unanimous testimony was undesirable, both as to the general 
character of the camp site and the water supply, typhoid fever, 
although occurring in increased numbers, did not reach that propor- 
tion of cases or that equal distribution in the command that should 
have resulted had the water supply been contaminated. To this we 
have repeatedly called attention in the histories of the several 
regiments. 

It is important to observe that water carriage for the disposal of 
excreta was introduced into the camp. at Miami, shortly after the 
arrival at that point, for the use of four of the six regiments, and that 
upon the transfer of the division to the camp at Jacksonville, Fla., 
the same method for the disposal of excreta was again made use of 
for all of these regiments. In this regard this division occupied an 
exceptional position at Jacksonville, and we shall later see that typhoid 
fever was far less prevalent in this division than in the Second and 
Third divisions of the Seventh Army Corps. 
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probably partly due this decrease in cases of typhoid fever. In cal- 
calating the progress of typhoid fever for the month of September we 
therefore only include those regiments which were not subjected to 
any movement during the month. We thus find in a mean strength 
of 7,222 men 733 cases of typhoid fever, or a rate of 100.15 cases per 
1,000 of strength, as compared with 79.74 per 1,000 for August. Look- 
ing at the charts of the individual regiments, we find that all show a 
marked increase of cases, except the Second Virginia, in which there 
are recorded the same number of cases for September as for August, 
but there are no records of this regiment for the last days of Septem- 
ber. The largest increase occurred in the Forty-ninth Iowa — 295 
cases as against 117 for August. When we recall that this regiment 
had been given a new camp site on August 14, and that its method of 
disposal of excreta had been changed from the very objectionable and 
much criticised "tub system "to that of dug pits, and that each 
soldier was required to cover his stool immediately, under the eye of 
a sentinel, we are inclined to admit that there must be other means 
concerned in the propagation of typhoid fever in militarj^ camps than 
the transference of the specific bacillus by flies. The infection which 
had taken such a hold on this regiment was still manifested by the 
occurrence of 133 cases during October, the first 25 days of which 
were spent in the same camp. By reference to the graphic chart it 
will be seen that the course of the disease was characterized by com- 
pany epidemics, and that while Companies E, K, and L had but 1, 3, 
and 5 cases, respectively, other companies were much afflicted. In 
the Ninth Illinois Infantry, typhoid fever continued to prevail during 
October, there being recorded 82 cases against 101 for September. 
The same remark may be applied to the Second Illinois, the First 
North Carolina, and the Fourth Virginia, the only remaining regi- 
ments of the Second Division at Camp Cuba Libre, although there 
was a marked reduction in the number of cases. 

During the last week in October, 1898, the Second Division was 
transferred to Savannah, Ga. (For details of the later occurrence of 
typhoid fever, see regimental histories.) 

Table showing for the regiments of the Second Division of the Seventh Army Corps, 
assembled at Jacksonville, Fla, , the mortality and morbidity from typhoid fever. 



Regnlments. 



2d niinois 

Ist North Carolina 

2d New Jersey... 

Ist Wisconsin 

fiOthlowa 

9th niinois... 

2d Virginia 

4th Virginia 

49th Iowa 

Total 



Cases of typhoid 
fever. 



Mean 
strength. 



1,095 
1,164 
1,153 
1,232 
1,097 
1,288 
1,220 
1,274 
1,236 



10,759 



Certain. 



Certain 

and 
probable. 



253 
147 
.185 
209 
164 
153 
105 
135 
378 



341 
227 
318 
311 
253 
248 
152 
231 
612 



1.729 



2,693 



^/,«^^® ! Deaths 
froDQ from all 



18 
16 
29 
46 
33 
18 
17 
21 
50 



248 



22 
SO 
32 
48 
83 
28 
fO 
28 
60 
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Table showing for the regiments of the Second Division of the Seventh Army Corps, 
etc, the mortahty and morbidity from typhoid fever — Continued. 



Regiments. 



3d niinols 

1st North Carolina 

2d New Jersey 

1st Wisconsin 

50th Iowa 

Othniinois 

2d Virginia 

4tli Virginia 

49th Iowa 

Total 



Deaths from 
fever in 1 00 
cases of— 



Certain 
typhoid. 



7.11 
10.88 
15.67 
22.00 
20.12 
11.7fi 
1U.19 
15.55 
13.22 



14.34 



Certain 
and 

proba- 
ble. 



5.27 

7.04 

Q.U 

14.79 

13.04 

7.25 

11.18 

9.09 

8.16 

9.20 



Per- 
centage 
of deaths 

from 
typhoid 
to deaths 

from 
alldis- 



81.81 
80.00 
90.62 
05.83 
100.00 
64.28 
85.00 

75. a) 

100.00 



Morbidity of 
typhoid fever 
in 1,000 mean 
strength. 



For 
oertain 
cases of 
typhoid. 



Deaths 

from 

typhoid 

fever in 

1,000 

mean 



For cer- 
tain and 

probable' .;"S!Sk 
leases of .stre^ifirth 

typhoid. 



231.05 


811.41 


126.28 


195.01 


160.45 


275.80 


169.64 


253.43 


149.49 


230.62 


118.80 


192.54 


86.06 


124.59 


105.96 


181.31 


305.82 


495.14 



16.43 
13.74 
25.15 
37.33 
80.08 
13.97 
13.98 
16.48 
40.49 



88.25 I 160.70) 250.30 



23.06 



CHAPTER XII. 

TYPHOID FEVEB IN THE THIBD DIVISION, SEVENTH 

COB.PS. 

Commands, — Second Mississippi Infantry, Fourth Illinois 
Infantry, First South Carolina Infantry, Second U. S, Volnn- 
teer Cavalry, Third Nebraska Infantry, One hundred and 
sixty-first Indiana Infantry, Sixth Missouri Infantry, Second 
South Carolina Infantry. 



THE THIRD DI^ION CAMP AT JACKSONVILLE, FLA. 

This division was encamped at Panama Park, about 4 miles north- 
east of Jacksonville. The ground selected for the camp was elevated 
and rolling, thus admitting of good natural drainage. 

The water supply was obtained from a deep artesian well (800 feet) 
at Panama Park, and was piped under constant pressure to every 
company street. Its quality was therefore unexceptionable. 

For the disposal of garbage and excreta pits were dug in the sandy 
soil to a depth of about G feet. The contents were covered with earth 
and lime about three times daily. During the latter part of the 
encampment each soldier was required to cover his stool imme- 
diately with dry earth, under the supervision of a sentinel stationed 
at the sink. 

The regimental histories which follow must be consulted for the 
location of sinks, which differed much in distance from the mess tents 
in different regiments. In the case of the Second Mississippi, Third 
Nebraska, and One hundred and sixty-first Indiana these pits were 
dangerously close to the kitchens and mess tents. 

As regards general location this camp was preferable to that occu- 
pied by the Second Division. 



OBNEBAL PROOREBS OF TYPHOID FEVER IN THE THIRD DIVISION. 

"We have so fully reviewed, in connection with each regiment's his- 
tory, the course of typhoid fever that little remains to be said con- 
cerning the progress of the disease. We observe in this division that 
seven of the eight regiments impoi-ted cases of typhoid fever into their 
camp at Panama Park. The first regiment to arrive at this camp was 
the Second Mississippi Infantry (June 21), which imported 9 cases 
from its eamp at Jackson, Miss. The Second U. S. Volunteer Cavalrj', 
arriving June 28, did not import typhoid fever. With this excep- 
tion, however, the remaining regiments, which came in July, August, 
and September, all brought cases of the disease. It is not necessarj', 
therefore, to look to other sources for the origin of typhoid fever in 
this division. Indeed, the opportunity for infection outside of the 
camp was very slight. Once imported, the course of the disease in 
the individual regiments did not differ from its progress in other 
divisions of this corps, or in the First, Second, Third, or Fourth Corps, 
heretofore treated of. With few cases during the first month after 
its introduction, its progress was, as a rule, steady during the second 
and third months, being marked by company epidemics of greater or 
less severity. We note that in the case of the First South Carolina 
Infantry, which joined this division on July 30, 1898, typhoid fever 
made but slight prt^ress, although the conditions for the propagation 
of the disease appeared not to differ from those by which all other 
regiments of this division were surrounded. We have been unable 
to offer any explanation for this partial freedom from typhoid fever 
in this regiment. <- 

There was nothing in the course of the disease in any of the regi- 
ments that indicated any contamination of the regimental or company 
water supply. 
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MAJLABIAL DISEASES IK THE SEVENTH ABMY OOBPS. 

At the request of this board Dr. James Carroll, acting assistant 

surgeon, U. S. Armj% was sent to Camp Cuba Libre for the purpose 

of determining, by blood examinations, whether malarial diseases were 

as prevalent as the diagnosis of regimental and division hospital 

medical oflficers would indicate. The following report is submitted 

entire : 

Washington, D. C, September 19 ^ 1898, 
Sir: I have the honor to submit the following report of work done at Camp 
Cuba Libre, Jacksonville, Fla., under paragraph 82, Special Orders, No. 206, Adju- 
tant-Q^nerars Office, September 4, 1898, and instractions received personiJly 
&om you- 

I reported at the Second Division hospital on the afternoon of September 5, and 
on the next morning drew blood from 16 patients for the purpose of applying the 
Widal test as the first step in determining the nature of the fevers prevailing 
there. Brief notes were taken of the dates of admission, history, and prominent 
features in each case. Of the 16 specimens taken, 14 gave a positive reaction next 
day; 1 was negative, but suspicious, from the fact that motility was impaired and 
a small nninber of the bacilli showed a tendency to agglutinate; and 1 was entirely 
negative. The case from which the latter was taken had only been admitted to 
the hospital on the preceding day, with an evening temperature of 104^ and a 
previous history of epistaxis. 

September 8 I drew blood from 45 patients in another ward, making no selec- 
tions and taking them in regular order. Three of these were thought by the 
physician in charge of them to be probable cases of malarial fever. One was 
supposed to have had a frank chill, with a regular ague shake every other day 
since his admission, September 1. He had been sick in quarters seven days pre- 
viously, and his tongue presented the appearance of that of a typhoid- fever patient. 
Another, admitted to hospital August 17, had been sick in quarters two weeks. 
The third had been sick nearly two months, three weeks of that time in quarters, 
doing light duty. He was taken sick on the second or third day after he arrived 
in camp, with malaise and fever, with sweating, but had never had a chill. 
•Examinations of the fresh blood for malarial parasites in these cases were nega- 
tive, hut all 3 reacted positively to the Widal test. Of the 45 samples of blood 
taken, 39 gave a positive reaction, 3 gave a reaction that was incomplete, and 
<^ negative. Those noted at the time as incomplete gave what appeared to be a 
positive reaction next morning. Of the 3 negative specimens, 1 showed a positive 
reaction, with distinct clumping, next morning; the other 2 remained unchanged, 
One of these negative cases gave a positive reaction with a second specimen 
drawn September 16, the other still remaining negative, so that out of 45 con- 
secutive cases only 1 remained absolutely negative. 

My attention was next directed to the receiving ward of this hospital, from 
whence the patients were distributed, in the hope of securing malarial cases 
immediately upon admission, but only a few promising ones could be found. One 
man of the reserve ambulance company was doing duty with an evening tempera- 
ture of 103^^ and morning temperature of 100^. He had a large, pale, furred 
tongue, and gave a history of malaise for about two weeks. Examinations for 
malarial parasites, negative; widal test, negative. Another case, examined 
September 12, was admitted to hospital September 11 with an evening tempera- 
ture of 104° and morning temperature of 102^. Quinine had been withheld and 
an examination was requested for malarial infection. History: Sick in quarters 
six days; feeling badly nine days before going on sick report. His tongue is 
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slightly coated and quite red at the tip and edges. Examination for malaria, 
negative; widal test, negative. Still another, a lieutenant, who continued to 
perform his duties, complains of headache and soreness of the bowels for several 
days, with anorexia. He had no chill; his tongue is moist and furred, edges 
slightly reddened. Quinine had been withheld and an examination of his blood 
for malarial parasites requested. Result, negative; Widal test, negative. When 
I left the camp, four days later, I was told that his condition was about the same, 
and appendicitis was suspected. I believe he was in the prodromal stage of 
typhoid fever. 

I was next called to a supx>osed case of tertian intermittent fever from which 
quinine was said to have been withheld. He gave a history of having been sick 
ten days or two weeks before his admission to sick report two days ago. He had 
had chilly sensations, followed by fever and sweating, at irregular intervals. 
Took quinine when he was first feeling badly, and is now taking gr. v every 4 
hours. Examinations for malaria, negative; Widal test, positive. 

I was shown a case of considerable interest on September 11. Private A. G., 
Company K, Forty-ninth Iowa Infantry, admitted to hospital September 7, had 
been sick in quarters one week. History of headache, pains in the back, and epis- 
taxis occurring several times. Pulse very slow, about 50 to 60. There is much 
depression, a slight mental hebetude, and he has vomited blood several times. 
There are no signs of jaundice. Examinations of fresh blood for malarial para- 
sites, negative. Widal test gives prompt arrest of motility and slight agglutina- 
tion at the end of an hour. I ought to have stated that his temperature was sub- 
normal and there was a constant hiccough. Patient died at 9 a. m. September 13, 
and at the autopsy, which I witnessed, there were found thickened, injected, and 
ulcerated Peyer's patches in the ileum and appendix; swollen glands in the mes- 
entery and meso-appendix; moderate splenic tumor; liver but little changed from 
normal. The mucous membrane of the stomach was intensely injected, and the 
organ contained a thin, dark, bloody fluid; the intestine also contained a tarry 
material. Very marked changes were apparent in the kidneys, which appeared to 
be the seat of an acute parenchymatous nephritis. Both were enormously swollen, 
soft, and their surfaces were dotted with enlarged stellate veins. The cortex of 
each was very much increased in thickness, grayish, cloudy, and marked with 
dark-red pin-head spots (Malphigian bodies) over the cut surface. The pyramids 
were darkly congested. His urine was said to have shown about one-third of its* 
volume of albumen. 

The receiving ward proving very unfruitful in producing cases of malaria, I 
deemed it best to apply the Widal test in conjunction with an examination of the 
fresh blood for malarial parasites, where there seemed to be the slightest indica* 
tion for it, to a series of cases in any one of the general wards, all of which were 
practically filled with patients suffering from fever of a remittent or continued 
type. At the same time I made it known that I was ready and anxious to exam- 
ine the blood of any patient known or suspected to be suffering from malarial 
infection. These examinations, with the results, are shown in tabulated form in 
Appendix A. 

On September 12 I visited the hospital of the Third Division, Seventh Army 
Corps. 

The first ward studied was under the charge of a contract surgeon from Indiana, 
who had been so much impressed by the assertions of the local physicians as to the 
prevalence of malarial disease that he regarded all of his cases as malarial and 
treated them without discrimination as such. No temperature charts or records 
of the histories of the cases were kept by him. and he had no data to offer beyond 
the date of admission to hospital. Upon eliciting histories from the patients in his 
presence, and pointing out the rose spots and other diagnostic signs of typhoid 
fever, he admitted that some of the cases '* might be typhoid fever, but was con- 



141 

fident there was a strong malarial element in all of them." To eliminate this he 
was administermg to all classes of patients, both mild and seyere, dr. iy of War- 
biirg*8 tincture every 4 honrs. 

The cases in this ward were so clearly typhoid feyer, and not malarial, that fresh 
blood examiTiations were not made, and drops were taken for the Widal test only 
i from 7 of tlie least typical ones. For the results, see cases 1-7, Appendix B. 
I The next ^yard visited was nnder the charge of a yolnnteer medical officer. He 
, was in doabt about the diagnosis of many of his patients, but was confident many 
• of them were malarial. He was preparing caref nlly written histories and tem- 
perature charts of all his cases. He yolunteered the statement, howeyer, that 
nearly eyery one of his feyer patients had been bitten by some unknown insect, 
but the bites, he said, were not at all like the rose six>ts of tjrphoid feyer. He 
could not name or describe the insect, nor could he explain why the so-called 
" bites " appeared only upon the trunk, and seldom or neyer upon the extremities. 
Examination disclosed the characteristic roseola, and the histories and symptoms 
of the patients all pointed to typhoid feyer, in mild as well as seyere forms. Exam- 
' iBation of blood in nearly all of these cases was clearly not called for, so plainly 
t ^ere the diagnoses established by the clinical examination. Drops of blood were 
: ; taken from a few (6) of the least typical cases at the surgeon *s request. Three of 
• I them were doubtful cases, and the others were supposed to be cases of malarial 
[ lever. I dreyy blood from only 13 patients at this diyision hospital, applying the 
Widal test to all of them, and in 2 instances the fresh blood was examined for 
: -; malarial parasites with negatiye result. Of the 13 tests for the typhoid reaction, 
'12 preyed positiye and only 1 negatiye, and the x>atient from whom the negatiye 
. apQcmxen 'was procured showed the unmistakable roseola. 

The third ward yisi ted was in charge of a contract surgeon with a foreign 

accent, but who had receiyed his medical education in the United States. I asked 

< ' bim if his ward contained any cases of malarial feyer, to which question he replied 

: very promptly and with emphasis, **Not one." Upon further interrogation he 

stated that of the 50 patients under his control 46 were typhoid feyer and 4, as yet, 

Qndetermined. His cases differed not at all from those in the adjoining wards, 

and it was trrdy refreshing to meet such a man whose confidence showed that he 

spoke from firm conyiction. 

On September 13 1 yisited the Third Diyision hospital, Surgeon Munday tempo- 

.. rarily in charge. I inquired for any cases of malarial feyer, but none could be 

found, though I heard the diagnosis, ** Malarial remittent feyer, mild form," 

, called seyeral times in the office by men who appeared to be comparing monthly 

reports of sick and wounded. I was told that the cases were chiefly typhoid 

fever, dysentery, and diarrhea. I was taken to 1 patient whose diagnosis was 

regarded as doubtful, probably a case of malarial feyer: 

F. O., Company A, First Alabama, admitted to hospital September 7, sick for 

about^eight days preyiously. There were seyeral small rose spots, disappearing 

. on light pressure, oyer the chest and abdomen. It was supposed that a segment- 

^g malarial parasite (yacuolated leucocyte?) had been seen in the patient's blood 

^ that morning. I did not think it necessary to examine the fresh blood for mala- 

tial parasites but obtained a drop or two for the Widal reaction. Tested next 

morning it gaye a positiye reaction. This was the only case of continued or 

i^emittent feyer, so far as I could learn, that was not recognized as typhoid feyer. 

Three cases of supposed malarial feyer were brought into the hospital from one 

of the regiments during my yisit. They were cases recently admitted to sick 

report and had not as yet been treated in bed. 

1. C. D., Company F, First Texas. Has been ailing for about a month. He had 
^rrhea for some time. He had a chill yesterday and had taken no quinine since 
the chill. Examination for malarial parasite, negative; Widal test, negative. 

2. G. R., Company D, First Texas. Sick about two and one-half days. Has 
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had no chill, but has felt badly for two days before going on sick report. Took 
qninine gr. vi to-day at 1 p. m. Examination for malarial parasite, negatiye; 
Widal test, negative. 

3. B. W, Company F, First Texas. Has been sick a day and a half. Has had 
only fever; no chill and no sweating. Has not taken any qninine. Examination 
for malarial parasite, negative; Widal test, positive. 

It is remarkable that 1 case in 3 gave a positive reaction so early in the disease, 
and It recalls 3 similar supposed cases of malaria which were all the cases of fever 
I could find at the camp of the Twelfth Pennsylvania Infantry at Camp Alger. 
They were all sick in quarters only, and were believed to be convalescent from 
mild attacks of malarial fevers. I transcribe verbatim from my notes made at 
the time. 

Camp Alger, Augtist ^4, 1898, 

1. W. A. G., Company E, Twelfth Pennsylvania. Chilly sensations followed 
by fever is the only history. Examination for malarial pcurasites, made at once, 
negative. August 25, 1898, Widal Jest, positive; good reaction. 

'* 2. H. C. B., Company E, Twelfth Pennsylvania. Has had a number of frank 
chills, followed by fever and sweating. This was the history given by the man 
himself, who said he had had regular ague shakes. Examination for malarial 
parasites, made at once, negative. August 25, 1898, Widal test, positive reaction, 
typical. 

**3. H. W. S., Company E, Twelfth Pennsylvania. Gives a history of chilly 
sensations followed by malaise and a mild fever. Examination for malarial para- 
sites, made at once, negative. August 25, 1898, Widal test, negative." 

It is worthy of note that in a camp of a whole regiment the 8 cases came from 
the same company. 

To return to camp Cuba Libre. Having been told by the chief surgeon of the 
Third Division hospital that a considerable number of cases of malarial fever had 
been reported by the medical officers of the Second U. S. Volunteer Cavalry, I naade 
a special trip to the camp of that regiment, September 14, for the purpose of examin- 
ing any cases of malaria that could be found. I saw the junior medical ofS.cer, 
who stated that he had sent a patient to hospital an hour previously who, he was 
certain, was a case of malarial fever, and to whom quinine had not been adminis- 
tered. Besides this patient the captain (medical officer) showed me another 
patient diagnosed malarial fever, and these were all that he had of that class of 
cases. 

1. E. J., Troop H, Second Volunteer Cavalry, just admitted to hospital. Has 
been feeling badly for two weeks. Gives a history of pains in back and limbs, 
diarrhea, soreness of bowels. His tongue is coated, and the edges are bright red. 
Boseola is present. Widal test, negative. 

2. N.E.D., Troop L. Second Volunteer Cavalry, admitted to hospital Septem- 
ber 13; to quarters September 10. History of headache, insomnia. Tongne cgated 
and with bright-red edges. Examination for malarial parasites, negative; Widal 
test, negative. 

Failure to obtain a positive reaction with the typhoid bacillus early in the dis- 
ease is no evidence that the patient is not suffering from typhoid fever. On the 
other hand, a failure to find any of the parasites of malaria, with the absence of 
pigmented leucocytes, is positive evidence that the patient is not suffering from 
malarial infection at the time the examination is made. The uniformity of the 
results obtained in this work has been a revelation to me, and I am more than ever 
impressed with the great value of the Widal test in clearing up the diagnosis in 
doubtful and especially in atypical cases of typhoid fever, provided, of course, the 
test be not applied too early in the course of the disease. I have been impressed 
also by the fact that cases, apparently those of malarial fever, and In which I 
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expected to find the iMurasites, were absolutely negative in that regard, and gave 
a positive reaction for typhoid fever. I regard the fact as concinsively proven, by 
the report s hereto appended, that the fever prevailing dmong the troops at Camp 
Cuba Libre was typhoid fever, pnre and simple. Many of the cases were ambula- 
tory ones, in others the fever was of an ephemeral type. I do not make the state- 
ment that isolated cases of malaria did not exist at the time of my visit, but I am 
positive in the assertion that no single case of continued or remittent fever that 
came under my observation was due to malarial infection, for with the means at 
hand of making an absolutely certain diagnosis, by examination of the fresh blood, 
I fafled to discover a single jmrasite. 

I invited Capt. G^rge P. Peed, assistant surgeon, Fourth Virginia Infantry, 
who is a graduate of the University of Virginia and a post-graduato student of 
the medical department of the Johns Hopkins University, to accompany me in my 
visitB to the First and Third Division hospitals, and he can bear me out in any of 
the geaieraX or specific statements made herein. As he was made familiar with 
the practic»l application of the Widal test, and observed a number of my prepa- 
rations under the microscope, he can also testify in a general way to the con- 
stancy with which a imsitive result was obtained. 

I was accorded every facility for the prosecution of my work by the surgeon in 

charge of the Second Division hospital, who placed a hospital tent with tables and 

other conveniences at my disposal. 

Very respectfully, your obedient servant, 

James Carroll, 

Acting Assistant Surgeon^ U. 8. Amiy, 
Maj. Walter Beed, 

Surgeon, U. S, Army. 

In this connection we have endeavored to trace the protective influ- 
ence which snch supposed malarial fevers would confer upon the 
enlisted men of the Second and Third diviHions of this corps, l^he 
following tables will give the result of our InveHtij^ations: 

Cases of typhoid fever among men with and without preceding malaritil diHoanei 
in the Second Division, Seventh Army Corps, at Jacksonville, Fla, 
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That is. of 1.67C in'3iTidnal» who bare 1x*<*m troattsd for malarial ittyar HI, or 4.H per cent, sub- 
seoueDtly had ty^.Loid lever. 

Of 9.083 ixuliridualb who had not })tuiu treattid for malarial fever 2,fi44, or 22.5 per cent, had 
tjpbcnd fever. 

Or. oC ZJS^ cases of typhoid ferer Hi, or 3.^ pur mui, hn^X proviouMly been treated for malarial 
fever. 

0£ S.lScues of typhoid f^er iJM^ or 1».7 pi»r 'jent, had not l>een treated for malarial ferer. 
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Cases of typhoid fever among men with or tvithout preceding malarial diseases for 
seven regiments of the Tliird Division, Seventh Army Cwps, at Jacksonville^ Fla. 
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That is, of 2,366 individuals who had been treated for malarial fever 46, or 1.9 per cent, subse- 
quently had tjrphoid fever. 

Of 5,624 individuals who had not been treated for malarial fever 1,246, or 22.1 per cent, had 
typhoid fever. 

Or,of 1,292 cases of typhoid fever 46,or 8.6 per cent, had previously been treated for malarial fever. 

Of 1,292 cases of typhoid fever 1,246, or 96.5 per cent, had not been treated for malarial fever. 

Combining the above tables for the Second and Third divisions, we 
see that of 4,042 individuals who had been treated for these supposed 
malarial fevers, only 127, or 3.1 per cent, subsequently had typhoid 
fever; whereas of 14,687 soldiers who had not experienced these milder 
fevers not less than 3,290, or 22.4 per cent, afterwards contracted 
typhoid fever. 

These tables, taken in connection with Dr. Carroll's careful obser- 
vations, serve to indicate the slight part played by malaria in the 
causation of fevers at Camp Cuba Libre. 

RELATION OF INTESTINAIi DISOBDEBS TO TTPHOID FEVEB. 

Our investigations on this point agree with the results obtained in 

our study of the regiments of the Second Army Corps, as shown in the 

following tables: 

Cases of typhoid fever among men with and without preceding diarrheal diseases in 
the Second Division, Seventh Army Corps, at Jacksonville, Fla, 
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That is, of 1,853 individuals who were treated for intestinal disorders 164, or 8.8 per cent, subse- 
quently had typhoid fever. 

Of 8,906 individuals who had not been treated for Intestinal disorders 1,961, or 22.2 per cent,hBa 
typhoid fever. , 

Or, of 2,125 cases of typhoid fever 164, or 7.7 per cent, had previously been treated for intestinw 
disorders. , 

Of 2,125 cases of typhoid fever 1,961, or 92.3 per cent, had not been treated for intestine 
disorders. 
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Caaen of typhoid fever among itien tcith or without preceding diarrheal diseases for 
seven regiments of the Third Division^ Seventh Army Corps^ JacksonviUe^ Fla, 
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An examination of these tables shows that those men who had 
experienced previous diarrheal attacks were much less liable to sub- 
sequent attacks of typhoid fever than those who had not had such 
intestinal attacks. 

ORIGIK AND SPREAD OF TTFHOID EEVEB IN THE SEVENTH 

ABMT CORPS. 

This did not differ from the origin and propagation of typhoid fever 
in the other army corps of which we have already treated, and hence 
we shall only devote a few words to this subject. In referring to the 
progress of typhoid fever in the Second Division, which was the first 
to assemble at Jacksonville, we have shown that the disease was 
imported by five regiments of the nine originally constituting this 
division ; and, further, that it was just in these regiments that typhoid 
fever most rapidly developed during June. As the men of those regi- 
ments not importing typhoid fever and in which so few cases devel- 
oped in June had the same opportunity for infection from shallow 
wells within the vicinity of the camp, we must conclude that the 
importation of cases of typhoid f evev was the most important factor 
in the origin of this disease in the Second Division. We have also 
seen that all of the regiments of the First Division arriving from 
Miami, Fla. , imported the disease and that only one of the eight regi- 
ments of the Third Division failed to import cases of tj^phoid fever. 
The sources of infection were, therefore, plainly internal to the several 
camps, whatever chances for outside infection there may have been. 

With regard to the latter, we call attention to the absence of typhoid 
fever in Jacksonville during the year 1898, and we give herewith a 
table showing the slight prevalence of typhoid fever and other fevers 
in that city for the years 1895-1898, inclusive; so that we must con- 
clude that although there may have been individual cases of infection 
outside of the camp, the chief source of the disease was to be found 
7273 10 
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within the camp. As regards the propagation of the disease in the 
seyeral organizations, the regimental histories and graphic charts 
should be consulted. A careful examination of these will show that 
typhoid fever, as it appeared in the various regiments of the Seventh 
Army Corps, consisted essentially of a series of company epidemics, 
wh«se discrepancies, both in the time of beginning as well as in their 
course and ending, were such as to preclude the assumption of a com- 
mom, simultaneous, and more or less continuously acting agency as the 
chief means in the spread of the disease. Propagation of the disease 
through contamination of the general water supply can be safely 
excluded. 



Mortality table of JackaonvUle, Fla,, relative to typhoid fever and other fevers 
which may he mistaken for it, from 1896 to 1898, inclusive. 

[Dednoed from statistics by health office of that city.] 



Canse of death. 


1806. 


1896. 


1897. 


1898. 


Total. 


Ayerage 
per year. 


Popn- 
lation. 


BemiiteBt 


22 
9 
9 
2 

4 
5 
i 

1 

1 


8 
6 
7 
4 
2 
1 
1 




10 
6 
2 


1 


1 




6 

9 
3 
3 
1 






46 
29 
21 
9 
8 
6 
6 
1 
1 




30.000 


Typkoid 




30,000 


^Wffti 




30,000 


'PypbornalaHal , , 




30,000 


Tn^^]>f(initient , , . . ., , . 




30, 000 


Bnitoric 




30,000 


Contiiiaed --..- 




30,000 


Gastroenteric - _ 




30.000 


Bflious 




30,000 








Total probable typhoid 


67 


28 


20 


21 


126 




30,000 








Probable typhoid per 1,000 


1.90 


0.93 


0.66 


0.71 




1.06 


3U,000 







If . B.— Darius^ the four years 2 deaths from brain fever, 1 death from g^astric fever, and 1 
deatii from septic fever were also recGorded. 

We have already shown that the method in use for the disposal of 
excreta differed in the three divisions of this corps, the First Division 
being provided with flushing troughs, the Second Division with half 
tubs, and the Third Division with open pits dug in the sandy soil. As 
these divisions were otherwise placed under similar conditions as to 
camp sites, water supply, etc., it is interesting to observe that while 
the morbidity from typhoid fev^r in the First Division was 150.32 per 
1,000 of mean strength, this reached 161. 70 per 1,000 for the Third Divi- 
sion and the high figure of 250.30 per 1,000 for the Second Division. 
It should also be noted that the figures given for the Third Division 
only embrace cases of recognized typhoid fever and do not include 
probable cases, such as prolonged malarias, incorrectly so diagnosed. 
Had the latter been included, the morbiditj^ per 1,000 would have 
approximated that given for the Second Division: Hence we see that 
with water carriage for its fecal matter, typhoid fever never reached 
as high a proportion in the First Division, although all of its six regi- 
m^ts arrived in Jacksonville in August, 1898, thoroughly infected 
with this disease, the result of a previous epidemic at Miami, Fla. 
With conditions ripe for its propagation, the epidemic only assumed 
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moderate proportions in the First Division as compared with its course 
in the Second and Third divisions. This we believe was largely dne 
to the prompt removal of excreta and to the lessened chance for fly 
infection of food and sink infection of the person of the soldier, 
esx)ecially his clothing and shoes. 

Relative to the spread of the disease from personal contact in 
crowded tents, which we have discussed in connection with certain 
regiments of the Second Cori)s at Gamp Meade, Pa., we have only 
been able to obtain information on this point in ten companies of five 
different regiments in the Second Division, Seventh Corps. (For 
details see histories of these regiments.) These squad groups of the 
sick, as plotted in their t^ents, would appear to suggest a mode of 
disseminating infection which more effectively reached and acted 
upon certain limited groups of men while it passed by others. We 
believe that this would be entirely compatible with the assumption 
of a dominating tent, squad, or comrade infection. These observa- 
tions, taken in connection with our studies of certain regiments in 
the Second Corps, have led us to the opinion that squad or comrade 
infection was a very important factor concerned in the propagation 
of typhoid fever in the Seventh Army Corps. 



CHAPTER XIII. 

COINOIDENT MAIiABIA AND TYPHOID FSVEB. 

Early in the war of the rebellion army medical officers reported the 
prevalence of a form of fever among the soldiers which differed in some 
respects from typhoid fever as observed in the Northern States. In 
December, 1861, a board of medical officers, consisting of Surg. A. N. 
McLaren, Brigade Surg. G. H. Lyman, and Asst. Surg. M. J. Asch, 
was appointed to determine "whether it (this fever) should be con- 
sidered an intermittent or bilious-remittent fever in its inception, 
assuming in its course a typhoidal type or a typhoid fever primarily." 
The members of this board visited and inspected certain camps and 
hospitals and obtained information concerning others by correspond- 
ence with medical officers. They came to the conclusion that the 
large majority of the febrile cases then occurring among the troops 
were *' bilious-remittent fevers, which, not having been controlled in 
their primary stage, have assumed that adynamic type which is pres- 
ent in enteric fever." 

In 1862 a board of medical officers was convened for the purpose of 
revising the form of sick report then in use in the Army. One mem- 
ber of this board was Surg. J. J. Woodward. Major Woodward had 
spent the greater part of the preceding year with the Anny of the 
Potomac and was familiar with the form of fever upon which the 
previously appointed board had reported. However, his opinion of 
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the nature of this fever was never in accord with the report made by 
the board of inspection. As has already been stated, this board came 
to the conclusion that the fever about which so much had been said 
was a bilious-remittent fever which had assumed that adynamic type 
present in enteric fever; in other words, this board defined the fever 
as a malarial fever with typhoid symptoms. On the other hand Major 
Woodward believed that "the prevailing fevers of the Army of the 
Potomac were hybrid forms, resulting from the combined influence of 
malarial poisoning and of the causes of typhoid fever." In accord- 
ance with the opinion of Surgeon Woodward, the board appointed to 
revise the form of sick report then in use in the Army suggested to 
the Surgeon-General that this fever be known as typho-malarial fever. 

It should be clearly seen that there were among the medical officers 
during the war of the rebellion two very distinct ideas concerning the 
nature of the disease which they reported under the name of typho- 
malarial fever. The idea expressed by the board of investigation, 
that this was a severe form of malarial fever, was the most widely 
accepted, and, while the name proposed by Major Woodward was 
adopted, the opinion of the first board concerning the nature of the 
disease was the one generally accepted. Thus it happened that the dis- 
ease was designated as proposed by Woodward, but was defined 
according to the opinion of the board of inspection. Ever since the 
first use of the name typho-malarial fever, the majority of physicians 
in the United States using this name would have defined it as a severe 
form of malarial fever. However, this was never the opinion of 
Major Woodward. 

In a scholarly paper, read before the International Medical Con- 
gress held at Philadelphia in 1876, Major Woodward discussed what 
we would now call mixed malarial infections. He endeavored to show 
that malarial infection might modify both typhus and typhoid fevers. 
It must be admitted that in this paper he brought forward some very 
interesting and convincing historical evidence of the prevalence of 
such mixed infection in armies. He states: 

Is it wonderful, then, that hybrid forms of disease, exhibiting the ordinary 
symptoms of malarial and of typhoid fever, variously combined, should long have 
been observed in this country? In fact, such hybrid forms have long been observed 
in Europe also. In the first volume of his Institutes, published in 1781, Burserios 
recognized them as a group, '*the Porportionata," which he defines a^ the com- 
pound species composed of thesynochus (an old name for typhoid fever) and inter- 
mittent fever. This union, he says, occurs especially '* when intermittent fevers 
prevail epidemically, or at least constitute the prevailing and stationary disease; 
for then almost all diseases bearing some resemblance to intermittents, or sporadic 
or intercurrent fevers, of whatever other kind, are combined with the intermitting 
fevers." Herman Schmidt, in his account of the so-called summer fever, which 
was epidemic throughout Europe during the year 1827, has still more elaborately 
described as the form of fever then most generally prevailing a combination of 
intermittent fever with the endemic typhus of Europe (our typhoid fever). He 
had subdivided the resulting hybrid forms into two chief classes : ( 1 ) Typhus inter- 
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fnitten» mtbintrant, which he defines as a combination of typhus (our typhoid) and 
intermittent fever, with a pTeix>ndeTance of the typhus element, (d) F^bris inter- 
mittens typhota, which he defined as a similar combination, with a preponderance 
of intermittent f ever. I wonld refer yon to his elaborate treatise for many sogges- 
tiTo details. Nanmann has quoted, with approval, the views of Bnrserins and 
Schmidt, and mentions corroborative observations by several other writers, to 
which I might add many more did the scoxw of this discourse permit. 

Woodward also refers to the studies of the Walcheren fever that 
prevailed among the English army invading Holland in 1809, as 
rei)ort.ed by Dawson and Davis. 

In the paper referred to Woodward states: 

I never meant this term (typho-malaria) to rexiresent a specific type of fever, 
bat intended it to designate all the many-faced brood of hybrid forms resulting 
from the combined influence of the causes of malarial fever and of enteric fever. 

In another place he states : 

And this brings me, at length, to answer the question, Is typho-malaiial fever 
a 8X)ecial type of fever? and I reply unhesitatingly that it is not. I, at least, am 
free from the blame of that error, if anyone has fallen into it. In my first pub- 
lished account of typho-malarial fever I expressly denied that it could be regarded 
as a new disease. *'Much rather,** I said, "should it be considered simply as a 
new hybrid of old and well-known pathological conditions, in which the exact 
train of symptoms is as variable as the degree of preponderance attained by each 
of the several concurring elements." And this is the view which I advocate 
to-day. The essential point which I desire most to impress upon you is the recog- 
nition of the group of hybrids between typhoid fever and malarial fevers. 

Furthermore, Woodward advocated the idea that typho-malarial 
fever was modified in individuals suffering under the scorbutic taint. 
He savs: 

Now, when either of the forms of typho-malarial fever which I have described 
occurred in individuals suffering under the scorbutic taint the symptoms were 
modified to a degree corresponding to the intensity of the scorbutic condition. 
The effect of the complication was to increase the tendency to mental and bodily 
prostration during the disease, to tardy convalescence subsequently, and to 
increase the frequency of petechial and purpuric eruptions and of hemorrhages 
from the nose and bowels. Sometimes the characteristic scorbutic condition of 
the mouth was developed daring the progress of the fever when it had not pre- 
viously made its appearance. When the characteristic typhoid process was devel- 
oped in individuals laboring under a marked scorbutic taint, the symptoms closely 
resembled those of spotted typhus. Fatal hemorrhages from the bowels were 
common in such cases, and on dissection the lower patches of Peyer were found 
converted into dark red or black pultaceous sloughs of considerable size and thick- 
ness. I suppose the scorbutic condition to have modified the typhoid ulceration 
in such cases just as we often see it modify the condition of superficial ulcerations 
or of gunshot wounds. 

Major Woodward closes the paper above referred to with the fol- 
lowing statement: 

If I have rightly presented the subject, a just appreciation of the hybrid forms 
which I have urged on your attention to-day is a matter of grave practical impor- 
tance, not merely as a question of military medicine, though most important in 
that connection, for I take it that whenever again hereafter an army, recruited in 
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a comparatiyely nonmalarial region, shall campaign on malarial soil, these hybrid 
forms will appear once more in epidemic proportions; but meanwhile, I sappoee, 
in sporadic or endemic wise, we shall continue to have these cases to deal with in 
civil practice in all the miasmatic regions of our Middle and Soathem States, and 
their ready comprehension is therefore a question of serious moment to every 
American physician engaged in practice in such localities. 

Adopting the nomenclature suggested by Woodward, there were 
reported to the Surgeon-General's OflBiee, beginning with July 1, 1862, 
and ending June 30, 1866, 57,400 cases of typho-malarial fever, with 
5,360 deaths. 

Since the war of the rebellion the physicians of this country have 
been divided in their opinions concerning the so-called typho-mala- 
rial fever. A considerable number of those practicing in the South- 
em States have continued to use this term, but the majority of these 
have used this designation to represent what they believe to be a 
severe form of malarial fever, and have never placed Woodward's 
interpretation upon the nature of the disease. On the other hand, a 
large proportion of the physicians practicing in the Northern States 
have denied the existence of this hybrid infection. It is quite evident 
that the ultimate solution of this problem had to wait upon the dis- 
covery of the Plasmodium of malarial fever by Laveran and of the 
bacillus of typhoid fever by Eberth. 

Laveran ^ appears to have been the first to record cases of so-called 
mixed malarial and typhoid infection. In 1884 he reported a case of 
intermittent fever occurring during convalescence from typhoid fever, 
and a second case in which the malarial attack immediately preceded 
and closely followed the attack of typhoid fever. These cases are as 
follows : 

Case 1. — Soldier; age 22; admitted to military hospital at Constantine, Algeria, 
August 2, 1882. In March, 1881, he was said to have had a fever which lasted 
three days, with herpes labialis. He recovered without quinine. 

July 31, — The first symptoms of his disease were malaise, headache, thirst, high 
fever without chill, and general weakness; fever continued without marked 
remission until entrance to hospital; temperature, 40.8 "^ a. m., 40 " p. m. Typhoid 
condition well marked, slight diarrhea, pain upon pressure in the right iliac 
fossa. Although the diagnosis of typhoid fever appeared probable, quinine wa» 
prescribed for a few days. 

The diagnosis of typhoid fever was later fully confirmed, although rose spots 
were not present. 

Augiiat 11, — Defervescence beginning. 

20th, — Temperature normal; the chart is typical of typhoid fever. 

29th.— The patient reported that he had a chill for several days at about 7 p.m.; 
temperature 39.5^ p. m. 

JOf/i.— Temperature 37.2° a. m., 38.5° p. m. Examination of the blood made at 
8 a. m. shows a large number of pigmented malarial parasites, both free and intra- 
corpuscular; quinine was given. 

Slat. — Apyrezia; parasites in the blood reduced in numbers; quinine continued. 

September 3. — No parasites found. Recovery followed. 



' Laveran: Traitedes Fievres Paiustres, Paris, 1884. 
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Case 2. — Soldier: age, 33; admitted to hospital January 25, 1883. PreTions 
history of intermittent feyer in Angnst, 1882. Present sickness beginning on 
January 20; characterized by daily chills at 2 a. m. 

January 5^ — Temperature 40.2** a. m., 88.9" p. m. Ansemia well marked; 
mucous membranes pale; general emaciation and weakness; anorexia. Sxanina- 
tion of the blood at 2.30 p. m. shows pigrmented malarial parasites, free and wiUun 
the blood corpuscles; also pigmented leucocytes: quinine given. 

gStfu — Temperature 38.2^ a. m.. 38.4" p. m. : quinine. 

Under this treatment the parasites di8api)eared. temperature returned to nor- 
mal, and appetite increased. 

February 8, — Patient complains of inability to sleep; headache, and general 
malaise for two or three days. There has been no chill. Temperature 39.5° a. m. , 
40.6° p. m. Examination of the blood failed to show malarial parasites. Quinine 
given. 

9th, — Feyer continues. Temperature, 39.7" a. m., 39. 9*" p. m.; prostration well 
marked; general malaise, headache, insomnia, slight diarrhea, and some pain on 
pressure in the right iliac fossa; quinine continued. 

11th. — Temperature 39.3' a. m.,40.3^ p.m.: rose spots appeared on the abdomen; 
quinine discontinued. 

15th. — Deferyescence beginning. 

SOtJu — Temperature normal on the seventeenth day of the disease. 

SSth. — Patient anaemic and weak. Examination of the blood shows no malarial 
parasites. Condition continued to improve until March 8, when a chill occurred 
at midday followed by fever; temperature rising to 40. 3 \ Examination of the 
blood showed malarial parasites of the tertian variety; quinine given. From this 
time under the use of quinine convalescence was rapid. 

In this country, Kinyoun,^ in a study of malarial and typhoid fevers 
in the United States Marine Hospital, New York, recorded under the 
title of '^entero-malarial fever" cases showing "a combination of 
malarial and enteric fevers, which clinically presented some devia- 
tions from the general course of either disease." 

He divided his cases into two groups: 

I. Cases in which the symptoms of malarial fever predominat^e, 
masking the enteric lesion; 2 cases. 

II. Cases in which the symptoms of enteric fever are most promi- 
nent; 3 cases. 

The following is the history of the cases belonging to the first group: 

Case 1.— Patient taken sick two days before admission, the attack commencing 
with a chill followed by fever, marked by a remission. A microscopical examina- 
tion of the blood was made and '* a large number of the Plasmodia Tiia/artce was 
found free both in the serum and within the blood corpuscles. This established 
the diagnosis of malarial fever of the remittent type. " On the fifth day after 
admission there appeared on his abdomen several suspicious-looking spots sug- 
gestive of enteric complications. On the day following he had slight epistaxis, a 
tendency to diarrhea and tenderness in the right iliac fossa. The case afterwards 
ran the typical course of typhoid fever. Patient recovered. 

Case 2. — The symptoms were less pronounced than in the first case. ** The 
Plasmodium malarioB was found in the blood in abundance, and later the typhoid 
bacillus was isolated from the stools." 



1 Weekly Abstract of Sanitary Reports, Vol. V, 1890. 
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Concerning the 3 cases of Group II, the anthor says: "The enteric 
symptoms were well marked, giving a clear history of the disease." 
There were lassitude, etc., "followed by diarrhea, epistaxis, and 
tympanites, and in one case slight hemorrhage." In these cases the 
parasite was found *' confined to the corpuscle, not free in the blood." 

In one of these cases, during the third week when convalescence 
appeared to have been established and temperature was normal, he 
had a sudden access of fever two days in succession. Examination 
showed the plasmodium malaricB. Patient recovered. 

The other cases of this group died, 1 from peritonitis and 1 from 
pneumonia. 

Kinyoun does not record the variety of the parasite found in his 
cases. 

In 1894, W. Gilman Thompson, in a paper before the Association 
of American Physicians, reported 3 cases of mixed malarial and 
typhoid infection. The following is taken from Thompson's history 
of one of his cases : 

On his admission his appearance suggested typhoid fever, and he was treated 
accordingly by the Brand method of cold tub-bathing. There was slight enlarge- 
ment of the splenic area of dullness, great prostration, diarrhea, and a typical 
typhoid tongue, dry, coated on the dorsum, with thin red margins and swollen 
papillaB. There was continued fever, which lasted for seven weeks, and during 
this period the patient developed the following symptoms: A genuine typhoid 
eruption, there being some forty distinct rose spots on the abdomen and chest, 
which appeared in successive groups; hemorrhages from the bowels, of which 
there were four or five of considerable amount; tympanites, bronchial catarrh, 
slight albuminuria with granular casts, semistupor and delirium, subsultus, great 
prostration and emaciation, and the facies of the typhoid condition. 

On the thirteenth day of the illness there was a severe chill, lasting about three- 
quarters of an hour, and so violent that the patient shook the bed. It was accom- 
panied by a rise of temperature to 106,6° F., but there was no sweating. During 
the third week two other chills occurred of equal violence. As the first took 
place before the hemorrhage, and also before the eruption became decisive, and 
as there was nowhere evidence of suppuration, it appeared possible that there 
might be error in the diagnosis, and the blood was carefully examined for the mala- 
rial Plasmodium. It was found in exceptionally large numbers in the red cor- 
puscles and also index)endent of them. When the next chill and exacerbation of 
temperature occurred quinine was given hyx)odermically, with the effect of reduc- 
ing the temperature 4.5° (105.5 to 101° F.). This treatment was several times 
repeated, and on one occasion at the end of the third week the temperature was 
temporarily reduced from 106.4° to 99° F. No more chills occurred after the 
beginning of the fourth week, but the use of quinine was continued by the mouth, 
and the bathing, previously interrupted by the hemorrhages, resumed. The 
patient made a good recovery, and after fifty- five days in the hospital was dis- 
charged, cured. 

With reference to these cases Thompson says : - 

In the first case reported the Plasmodium became active during the height of the 
typhoid disease. In the second find third cases the malarial symptoms remained 
latent (although the Plasmodium must have been already present) until the force 
of the enteric infection had been completely expended, when they assailed a body 
weakened by a fever of considerable duration. 
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Thompson believes that while it is unwise to accept the term tj^ho- 
malarial fever as indicating a third form of disease, it can not be denied 
that the two diseases may coexist. 

Osier ^ reports 3 cases in which *' there was a definite history of 
malaria within a few months of the onset of the typhoid fever," and 
1 case in which a patient having malaria subsequently developed 
typhoid fever. The history of the latter case is as follows : 

The patient, a man aged 20, had, daring sixteen days prior to admission, head- 
ache and cough, occasional nose-bleeding, and three chills. On admission, October 
16, the temperature was 100°, but fell in the early morning of the 17th to 96°. 
The malarial parasites were fonnd to be present in the blood. He was ordered 
quinine, 4 grains, three times a day. On the 17th the temperature began to 
rise a little after 12 a. m., and at 3.30 p. m. he had a chill, after which the tem- 
perature rose to nearly 105° , then fell throughout the next night and was normal 
at 8 a. m. The case was one of ordinary tertian intermittent, and the quinine was 
continued. On the 18th, 19th, 20th, 2l8t, and 22d the temperature was normal or 
subnormal. A two-hourly temperature had been taken. Up to 8 a. m. of the 22d 
he had taken 80 grains of quinine. He had no more fever, and the malarial para- 
sites had disappeared from the blood. At 8 a. m. on the 22d the temperature was 
97.5°. At 4 p. m. it was 98°. It gradually rose through the evening, and at 12 
midnight it was 102.5 \ The next morning it was 102.2^ , rose throughout the day, 
and from 4 to 8 p. m. was at 105°, so that within the twenty-four hours from 4 
p. m. on the 22d to 4 p. m. on the 23d the temperature had risen 7°. Naturally 
we thought this was a recurrence of malaria, in spite of the administration of 
quinine, of which he had had 96 grains up to 10 a. m. on the 23d. From 8 p. m. 
on the 23d throughout the 24th and 25th, the temperature remained practically 
between 103° and 105°, uninfluenced by the quinine (which was continued) and 
only influenced slightly by 'sponging. The quinine was continued until noon 
on the 26th. The whole appearance of the man was suggestive of typhoid fever, 
and subsequently spots appeared, the spleen enlarged, and the disease ran a per- 
fectly normal course, typical, but of great severity^ the temperature not falling to 
normal until between the fifth and sixth weeks. 

Osier further says: 

There was no case with the character of the two diseases so blended tnat it 
seemed a compound or hybrid malady, nor was there an instance in which the 
manifestations of the two diseases were concurrent 

The same author^ records a case of continued malarial fever, last- 
ing from September 28 to October 7, 1894, in whose blood the sestivo- 
autumnal parasite was found during the attack, and which was fol- 
lowed by a severe typhoid fever beginning on November 6, or thirty 
days later. The case ended in recovery. 

Vincent,^ a French army surgeon, on duty at the bacteriological 
laboratory of the Hospital du Dey in Algeria, records 17 cases of mixed 
malarial and typhoid infection, which he designates as ^^fievre typho- 
palustre,^'* 

These cases were observed among soldiers who had served in Mada- 



^ Johns Hopkins Hospital Reports, Vol. IV, 1895. 
® Johns Hopkins Hospital Reports, Vol. V, 1895. 
^Mercredi Medical, Paris, 1895, pp. 572-579, 



154 

gascar and Algeria. Althoagh the clinical picture was a variable one, 
sometimes partaking of that of malaria and sometimes of that of 
typhoid fever, as a rule the typhoid symptoms were dominant. The 
earliest symptoms were manifested by a rise of temperature, with or 
without chill, severe headache, sometimes epistaxis, and general body 
pains. Once established, the fever continued, often irregular in its 
course, or higher in the morning than in the evening. In 2 cases the 
initial fever was of short duration and was followed by an almost 
normal temperature, the latter interrupted by an occasional rise. The 
pulse followed the oscillations of temperature, remaining in th^ mean- 
while frequent. It often varied from 130 to 150 or more to the minute. 
It was dicrotic, compressible, sometimes threadlike, and was accom- 
panied by cardiac distress and irregularity. 

Profound stupor, delirium, great excitement alternating with col- 
lapse, earthy hue of countenance, dusky, dry lips and tongue, and 
marked albuminuria, symptoms which indicated the severity of the 
infection, were to be seen in all of these cases. Sometimes the disease 
was ushered in by coma like that of pernicious malaria, death occur- 
ring during the first week. Thoracic complications (bronchitis and 
pneumonia) were almost constant. Rose spots were present in 12 
cases. Iliac tenderness was present; in some cases constipation. 
Diarrhea, slight or profuse, was the rule. One patient died with chol- 
erif orm symptoms. Two cardinal symptoms were never lacking — the 
earthy color of the face and the marked enlargement of the spleen. 
There were also e^nlargement and tenderness of the liver. 

While death might be caused by the intensity of the infection, it 
was often in consequence of complications such as myocarditis, paren- 
chymatous nephritis, gangrene of the lung, lobular pneumonia, abscess 
of the kidney and spleen, peritonitis, etc. 

Convalescence was slow and was sometimes marked by isolated 
paroxysms. 

In all of these patients microscopic examination of the blood made 
during life and at the beginning of the disease showed, in variable 
numbers, the malarial parasite (amoebic, segmenting forms, and cres- 
cents) except in 1 case, in which large doses of quinine had been 
taken. In this case large numbers of the parasite were found in the 
tissues of the spleen after death. 

Death occurred in 8 of these cases. Swelling or ulcerations of Peyer's 
patches were found in all in varying degree. These changes were often 
slight. Once or twice they were reduced to a simple psorentery (sim- 
ple psorenterie). The mesenteric glands were enlarged. The spleen 
constantly increased in size, weighing in one case 700 grams and in 
another 900 grams, and its surface was of a dark color. The Uver was 
enlarged, of a brown color and soft consistency. The kidneys showed 
the lesions of parenchymatous nephritis. Sections of the liver showed 
marked pigmented infiltrations of the capillaries. The same pigmen- 
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tation, yellow or black, was found in the spleen. Sections of the 
spleen showed sometimes a large number of malarial parasites and 
crescents. 

In all of the fatal cases cultures from the spleen gave a motile 
bacillus, which did not liquefy gelatine, and which grew upon potato 
as a moist, colorless layer. This bacillus grew well in bouillon to 
which carbolic acid had been added, and did not ferment lactose. 
It showed all of the characteristics of the bacillus of Eberth. 

As the result of the microscopic study of the blood, and of the 
pathological and bacteriological findings at the autopsy, Vincent con- 
cludes that the disease under consideration is " none other than a 
mixed infection due to the association of the typhoid bacillus and the 
malarial parasite. Whether the typhoid germ developed secondarily 
upon a soil already invaded by the malarial poison (which appears to 
be most frequently the case), or whether the two infections are coin- 
cident, they produce by their conjunction a remarkable disease, of 
hybrid character, sometimes partaking of the nature of remittent 
malarial fever and sometimes of that of typhoid fever. " 

In 1897 Da Costa ^ reported 1 case: 

Male; age, 25 years; admitted to hospital November 9. Began more than three 
weeks ago to have chills every second day, followed by high fever and sweating. 
Has had some diarrhea for two weeks. Upon admission he had continued fever 
and exhibited features of typhoid fever. Temperature rose to 102.4° in the evening. 

10th. — Temperature, a. m. , 100° ; p. m. , 103.8\ Thereafter the fever followed the 
course of typhoid. There were rose spots and pea-soup evacuations. 

Examination of the blood (date not stated) '* showed various forms of malarial 
organisms, though not the crescentic forms.'* 

Lyon* reported the following observation: 

Case. — Male; age, 48; admitted to Johns Hopkins Hospital January 5, 1898. 
Well-established history of previous malarial attacks during June, August, and 
October, 1897. Present illness dates from December 18. Between this and Janu- 
ary 5, 1898, he had daily chills, slight, and confined to his back. No sweats, cough, 
or epistazis. On admission, temperature, respiration, and pulse normal; tongue 
dry and coated; abdomen full and rather tense, but not tender; no gurgling in 
iliac fossae; a few rose spots on abdomen; bowels constipated; Ehrlich's diazo- 
reaction in the urine; no malarial organisms in the blood; Widal's reaction absent. 
During the forty-eight hours following admission two suspicious febrile paroxysms 
occurred, without chills or sweating. Repeated examinations of the blood for 
malarial parasites were negative. The case pursued the characteristic course of 
typhoid f ev er , and was of average severity. Widal positive. Temperature reached 
normal on the thirty-first day. Nine days later there was a febrile paroxysm, with- 
out chill or sweating. This was followed by a similar paroxysm two days later, 
and a third paroxysm two days after this. Examination of the blood during the 
third paroxysm showed numerous full-grown pigmented tertian malarial organ- 
isms and a few young hyaline forms in the red-blood corpuscles. Quinine was 
given in full doses, and no further evidence of malarial fever was seen. The case 
ended in recovery. 
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' International Clinics, Vol. II. Seventh Series, July, 1897. 
American Journal of the Medical Sciences, January, 1899. 
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It will now be interesting to inquire whether or not the conditions 
prevalent among our troops during the late war with Spain have 
thrown any light upon the so-called typhomalarial fever as defined 
by Woodward. Let us repeat that Woodward believed that this dis- 
ease was due to the coexistence of the malarial and tjrphoid poisons 
in an individual. He never taught that typhomalarial fever was only 
a severe form of malarial infection. 

We will first record the results obtained by those medical of&cers 
who were assigned to general hospitals or to military camps for the 
purpose of making expert blood examinations. 

Acting Asst. Surg. J. J. Curry, XJ. S. Army, on duty at the general 
hospital. Fort Myer, Va., to which hospital many cases were sent 
from Camp Alger, Ya. ; Jacksonville, Fla. ; and Montauk Point, N. Y., 
reports as follows : 

We have met in our investigation 12 cases in which both the malarial parasites 
were fonnd in the blood, and at the same time the Widal reaction was obtained. 
In bnt 1 of these cases was the malarial parasite fonnd in the course of the fever 
of typhoid. This case is of nnnsnal interest, and I will refer to it later. In 8 of 
the cases the malarial parasite appeared, with accompanying symptoms, during 
the convalescence. In the remaining 3 cases the soldiers had had typhoid fever 
from two to six months previously to the malarial attack. At the time the blood 
of these cases showed the malarial parasite it also gave the Widal. These cases, 
of course, do not come under the head of mixed infections, but their mention 
serves to illustrate a possible source of error in cases reported as mixed infections, 
simply because the Widal was obtained at the same time that the malarial para- 
site was found in the blood. In 8 of these cases of mixed infection the mala- 
rial parasites occurred during convalescence only. In the other case the parasite 
was found both in the first week of the disease and on the eighteenth day of nor- 
mal temperature during convalescence. All of these men came from Cuba and 
had had malaria there. The earliest period at which the malarial attack occurred 
during convalescence was on the fourteenth day of normal temperature; 1 case 
on the seventeenth, 1 on the eighteenth day, 1 on the twenty-second day, and the 
others at varying intervals from one to two months after the temperature had 
reached normal. 

The case in which the parasite occurred during the acute stage of his typhoid 
deserves special mention. This soldier, a man about 27 years of age, native of 
Massachusetts, a first-class private, Signal Corps, U. S. Army, was in Cuba with 
the Fifth Corps during the Santiago campaign. 

History, — He had chills and fever at Santiago July and August, 1898; came to 
Montauk Point, and then to the command at Fort Myer about November 1. On 
November 17 he had a chill and sharp rise of temperature; blood examination 
showed double tertian (2 crops of tertian malarial parasites, 1 mature, 1 half 
grown); his temperature reached normal on the 18th, but on the 20th the temper- 
ature was lOO®; the temperature rose to 103° on the 22d; blood examination showed 
the aestivo-autumnal parasite on this day; no tertian parasites; Widal, negative. 
Blood was examined daily; the aestivo-autumnal parasites (o voids, crescents, and 
round bodies) were found in gradually lessening numbers until the 27th day of 
November, i. e., up to the 8th clay of continuous fever,. then they disappeared; the 
temperature came down to normal after nineteen days of fever; the highest point 
recorded on the temperature chart was 104° on November 27. After repeated 
examinations for Widal, a positive reaction was obtained on the 25th day of the 
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disease (after the temperature had been normal nearly a week). The man's tem- 
peratore remained normal until December 26, when he had a sharp chill, the tem- 
I)eratnre rising to lOB"*; the temperature fell to normal, but was followed by 
another chill and rise to 103.4'' on the next day. Examination of blood showed 
doable tertian (t^o crops of the malarial parasite). The first chill occurred after 
eighteen days of normal temperature. 

In these 9 cases the malarial infection was in 5 single tertian, in 2 double tertian, 
and in 2 double tertian and aestivo-autumnal. 

We have found malaria complicating, or rather recurring, during the convales- 
cence from other diseases, and even in surgical cases. There appears to be no 
connection between typhoid and malaria other than that an attack of typhoid 
fever, by lowering the individnaVs resisting powers, gives favorable soil for a 
recurrence of his malaria, or affords a suitable condition for a fresh invasion by 
the malarial parasite. 

Probably careful investigation would reveal the fact that convalescents from 
diseases other than typhoid show quite as large a percentage complicated by 
malaria. 

Acting Asst. Surg. James Carroll, II. S. Army, who made blood 
examinations at both Camp Alger, Va., and Jacksonville, Fla., failed 
to find the malarial parasite in the cases of fever examined by him. 

Dock, of Ann Arbor, who was assigned to dnty at Chickamauga 
during the early part of September, 1898, and afterwards visited the 
camps at Knoxville, Tenn., and Middletown, Pa., sums up the result 
of his painstaking labors as follows: 

I found no evidence of combined typhoid and malarial infection. Among so 
large a number of cases of typhoid fever in men from all parts of the country 
some cases of that kind must have occurred. 

Dr. James Ewing, who was detailed by Surgeon-General Sternberg 
to duty at Montauk Point, N. Y., to render what assistance blood 
examinations might give in the diagnosis of fevers among troops 
arriving from Cuba, makes the following valuable observations: 

In 69 cases giving a distinct history of recent malarial fever and exhibiting 
similar evidence in the blood in the form of severe anaemia, pigmented leucocytes, 
often atypical pigmented intracellular bodies, and in some cases a few plasmodia, 
the question of a double infection with typhoid fever and malaria had to be 
considered. 

Of these, 40 were reported as cases of typhoid fever In anaemic and malarious 
subjects. In some of these cases the disease began with one or more short rigors 
repeated on successive days, after which the disease progressed with the usual 
symptpmsof typhoid fever. In one such instance (791) tertian parasites were 
found during the first few days and before typhoid fever was suspected, but they 
disappeared rapidly under quinine and were not again seen. The patient died 
from peritonitis in the fourth week. 

In another case (514) the usual history of Cuban malaria was interrupted by 
the development of tjrphoid fever with all essential symptoms; plasmodia could 
not be found in the blood, but in the second week of convalescence tertian chills 
and fever developed and tertian parasites were found in the blood. 

In a third case (683) the history indicated the slow onset of typhoid fever in 
Cnba, which was safely withstood without quinine, but in the second week of 
convalescence, tertian chills and fever supervened and tertian parasites were 
found in the blood. 
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There were other cases (1,3, 51, 115, etc.) illustrating the same behavior of the 
malarial infection dorino: the course of typhoid fever. 

Further evidence of the usnal incompatibility of malarial and typhoid fevers 
were famished by the 2 fatal cases of typhoid fever in malarious subjects tbat 
came to antopsy (528, 683). There no parasites could be found in the blood dur- 
ing life, but in smears from the spleen and marrow diligent search revealed the 
presence of a very few rings and crescents, with much old malarial pigment. 

The reason why the blood was examined in 159 cases of typhoid fever, was the 
intermittent character of the fever, which was exhibited in patients both with 
and without malarial antecedents. In no case of undoubted and established 
typhoid fever were malarial parasites found in the biood in connection with any 
of these sudden rises of temperature, but only at the onset of the disease or dur- 
ing convalescence. 

On the other hand, many patients whose blood contained numerous parasites 
were seen in the typhoid state, but there was always some essential symptoms 
lacking to confirm the diagnosis of typhoid fever, while the subsequent course of 
the disease, where observed, demonstrated the purely malarial character of the 
fever. 

The patients might suffer from epistaxis, hematemesis, bloody stools, tympa- 
nites, a few rose spots, though oftener herpes, diarrhea, and delirium, and in 
some a partial Widal's reaction was obtained. But the intestinal ssrmptoms were 
inconstant or referable to dysentery or simple diarrhea, from which many of the 
malarial cases suffered, and these patients never showed subsultus, or cracked 
tongues, and they did not die, or if they did dysentery and malaria were demon- 
strated at or before the autopsy. 

In another group of 29 cases the absence of any large number of parasites and 
presence of t3rphoidal symptoms left a reasonable doubt regarding the diagnosis. 

These cases seemed almost certainly malarial on account of the previons history, 
the facies, the anaemia, and usually the sudden recovery at the turn of the disease, 
while in 7 of them a few parasites were found in the blood. 

On the other hand, the suspicion of typhoid fever was raised by the continued 
fever, abdominal symptoms, and general typhoidal state, although symptoms of 
typhoid fever were not present in distinct and convincing form. A moderate 
reaction with Widal's test was sometimes obtained in these cases, but this evidence 
failed to be convincing after sharp reaction had occurred in a case of dysentery 
(269) and in a cinchonized case of pernicious malaria (328). 

It is possible that some of these patients suffered from both active malaria and 
typhoid fever, but there was no positive indication that the latter infection was 
present. In the cases that came to autopsy there was never any doubt of the 
nature of the disease. It was either typhoid fever or malaria, but never both, 
although microscopical evidence of dormant malarial infection was found In at 
least 2 cases of typhoid fever. 

In short, in spite of every painstaking effort the attempt to find a case of typhoid 
fever and active malaria progressing simultaneously was unsuccessful. 

From the study of this group of cases it is concluded: 

(1) That typhoid fever is to a large extent Incompatible with active malarial 
fever, and that during the course of the former the latter infection is usually 
suppressed. 

(2) That the presence of old malarial infection may alter the course of typhoid 
fever through the anaemia, but that active sporulation of the malarial parasites 
very rarely occurs during the course of established typhoid fever. 

(3) On the other hand, since malarial paroxysms often reappear during con- 
valescence, a scanty growth of the parasite must often persist during the course 
of typhoid fever, and it is possible that some of the irregularities of temperature 
observed in these cases are referable to this partly suppressed growth.. 
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( 4^ That the anatomical evidence of a post-mortem examination is mach needed 
to demonstrate the existence of typhoid fever in cases showing active malarial 
paroxysms. 

Acting Asst. Surg. Charles Craig/ U. S. Army, who spent several 
months at the Sternberg Hospital, Chickamauga Park, Ga., reports 
a case of combined typhoid and quartan malarial fever, the first case 
to be placed on record in which the qnartan parasite has been found. 

History, — Male; malaise, constipation, and headache, ^th evening temperature 
of from 101'' F. to 102° F. from September 29 to October 5, on which date he 
was admitted to hospital. The previous evening he had a slight chill. On 
admission the symptoms were gargling and tenderness in right iliac fossa; dry, 
hot skin and typhoid tongne. Later there was tsrmpanites, epistaxis, and rose 
spots. 

October 12, or abont the twelfth day of disease, Widal reaction pronounced. 

15th, — Temperature a. m., 100° F., when he had a slight chill with rise of tem- 
perature to 103.4° F. Evening temperature lOr F.,.and for the succeeding two 
days it ranged from 101° F. and 102° F. 

18th, — Seventy-two hours after the first chill a second and severer chill occurred. 
Examination of the blood showed the quartan parasite in abundance. The 
patient's general condition was markedly worse. 

^l8t,—A third paroxysm, the temperature rising from 99.2° "P, to 104.6° F. This 
-was followed by a fourth and fifth paroxysm on October 25 and 28. Large doses 
of quinine prevented their return. The case terminated fatally. 

Craig's description of the parasite and the chart accompanying the 
description prove that the organism was of the quartan variety. 

Da Costa 2 reports 10 cases of typhoid fever among soldiers under 
treatment at the Pennsylvania Hospital, proved to be such by clinical 
symptoms, and in nearly every instance by the Widal test, in which 
also the malarial parasite, generally of the tertian variety or of the 
SBstivo-autumnal type, was present. 

The soldiers came from Camp Meade, Pa., except one, who had been 
in Porto Rico. 

Da Costa says that attention is nearly always called to the malarial 
complication by the occurrence of a chill. These chills came on late, 
and sometimes not until a relapse. In only one instance of the 10 did 
the chill happen in the early part of the typhoid fever. In 1 case the 
chill occurred on the twenty-sixth and twenty-eighth days of the 
disease, and the tertian parasite was found on the latter date. In a 
second case, "late in the disease, rises of temperature occurred from 
normal to 100.8°, without chills; the malarial organisms of tertian 
type were found during these fever rises." In a third, the chill 
occurred on the fifth day after admission, followed by a temperature 
of 106°. Tertian parasites in unusual number were found. In a 
fourth case the chills occurred on the forty-seventh day of the disease ; 
the type of the Plasmodium was not well defined. 

Da Costa gives, as a striking illustration of late appearance, a case 



'The Philadelphia Medical Journal, June 17, 1899. 

^ *' Malaria with typhoid fever.'* The Philadelphia Medical Journal, May 6, 1899. 



160 

in which it was only during the third relapse and on the eighty-eighth 
day of the disease after a hard chill that malarial organisms were 
found. The author's experience teaches him that cases of mixed 
malarial and typhoid infection are distinguished by chills and by the 
long duration of the fever. 

Muehleck,^ as the result of the careful study of the blood of 90 sol- 
diers admitted to St. Agnes Hospital, Philadelphia, reports the pres- 
ence of the malarial parasite in 7 instances. Dr. Muehleck has kindly 
informed us that in all the cases in which the parasite was found the 
soldiers had come from Porto Rico or Cuba. The period of the dis- 
ease at which the parasite was found was as follows: During the 
second week, 1; third week, 1; fourth week, 3; undetermined, 2. 

The varieties of the parasite are not stated. They are described as 
" extracorpuscular or intracorpuscular bodies, which in some instances 
contained pigment. These bodies were spherical, irregular in outline, 
and, as first stated, sometimes contained pigment which, at least in 
the intracellular variety, was usually gathered in or near the center of 
the body. In two instances sluggish, amceboid motion was observed, 
while in the rest the bodies were quite motionless. * * * Evidences 
of rosette formation or of sporulation were never observed, nor did 
we ever succeed in finding rings, crescents, or ovoid bodies belonging 
to the SBStivo-autumnal variety." 

Withington ^ reports 3 cases of typhoid fever coincident with mala- 
rial infection and 4 cases of typhoid in which the parasite was found 
during convalescence. Withington's cases occurred among soldiers 
who had returned from Cuba; the variety of the parasite was aestivo- 
autumnal in 6 cases; in 1 the variety is not stated. 

The history of one of the coincident infections with malaria and 
typhoid is as follows: 

J. A. F., aged 18, of the Second Massachnsetts Yolanteers, was sick and in the 
hospital in Cnba abont July 18 with chills and fever. At that time some vomiting 
and diarrhea, with bloody stools. Came to Montank Point and thence went to 
his home in Orange, Mass. , bnt did not feel well at either place. About Septem- 
ber 10 had chills and fever for five days. 

Entered the hospital September 24, at which time he had had no chill for eight 
days. Some diarrhea, but lately constipation. The enlarged spleen could be felt, 
and there was a limited number of rose spots. The plasmodia malarise were found. 
The Widal test was negative on September 80. On the night of October 4 he was 
seized, while in the act of defecation, with some pain in the abdomen, and the tem- 
perature dropped 2\ The next morning the abdomen was found moderately dis- 
tended, muscles rigid, tympany general except in left flank, where there was dull- 
ness. He failed during the day and died at 10.45 p. m. October 5. 

The autopsy showed a marked malarial spleen, much enlarged (weight 430 
grams), symmetrical, of dark, slate color. The follicles could not be made oat; 



^ "Results of the examination of the blood of 90 soldiers ill with typhoid at the 
St. Agnes Hospital." The Philadelphia Medical Journal, May 20, 1899. 

^"Coincident malaria and typhoid infections as seen among our returned sol- 
diers.'' Report of the Boston City Hospital, 1899. 



161 

spleen fairly firm, little pnlp on scraping; microscopically, mnoh black pigment in 
the cells. There were also numerous typhoid ulcers, one of which, at a point '55 
cm. above the ileocsBcal valve, had perforated the bowel, causing general fatal 
peritonitis. 

The author also records 4 cases in which, as he states, the probabil- 
ity seems very strong of a typhoid supervening upon a malaria. 
We quote the history of one of these cases. 

J. W., aged 25, Seventh U. S. Infantry. Two weeks before leaving Cuba had 
chills and fever for six days. Recovered. Again chills and fever on transport 
from Cuba. Felt well while at Montauk until September 5. Then malaise, head- 
ache, and diarrhea. Entered hospital September 18. Rose spots; Wida} reaction 
positive; no plasmodia. His temperature ran a fairly characteristic typhoid 
course, becoming normal on October 12. On the 18th a chill while in bath. Tem- 
perature rose S"" and returned to normal. No search for plasmodia appears to 
have been made on this day. For the following week there was some fever, which 
was supposed to be a recrudescence of the typhoid. A slow recovery with great 
prostration. The record shows no plasmodia at any time. 

Concerning these cases, Withington says : 

The evidence of primary malarial infection while in Cuba is as strong as it can 
be without microscopic demonstration, but the malaria was generally in abeyance 
during the progress of the typhoid, the latter disease running its couirse in some 
cases typically, in others more or less atypically. 

The author also records 3 cases in which the sequence was (1) 
malaria, (2) typhoid, (3) malaria, and remarks that "each of these 
seemed to hold the field alone for the time being, the original malaria 
becoming dormant while the typhoid was in progress, so that the 
latter disease was in all respects unmodified, and then with recovery 
of the typhoid the malaria reasserted itself as before." 

The following case is given in illustration : 

J. C. G. , aged 23, Fourth U. S. Infantry. Had a sudden onset of fever August 
25. There were chills, fever, and sweating of daily occurrence. Says he was 
cured of this at Montauk. Entered hospital September 6. Diarrhea; five or six 
dejections daily; green to dark; slimy; twice bloody. Pain and tenderness about 
umbilicus. No plasmodia found. The fever reached normal for one day, Septem- 
ber 13; for the next ten days ran about 100°, and on September 22 the Widal test 
was positive. From September 28 the fever was higher (102°), but had gone 
by October 6, and the patient was convalescent. October 20 plasmodia were 
present, the patient having on that day a chill which shook the bed, with tem- 
X)eratnre nearly to 105°. There was no further manifestation of the disease 
after this. 

From the Massachusetts General Hospital, through the kindness of 
Dr. Vickey, we are able to report the following cases: 

Oase I.— Soldier; age, 28; regular; Cuban service. Admitted August 23, 1898. 
Widal positive: crescents in blood; afebrile after first day. Diagnosis: Malarial 
remittent-typhoid convalescent. Transferred to another hospital. Had another 
relapse, but whether typhoid or malaria is unknown. Termination unknown. 

Case II.— Soldier; age, 24; regular; Cuban service. Admitted September 6. 
Widal positive and ovoids on September 10. Diagnosis; Typhoid fever-malarial 
7273 11 
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remittent. Temperature very irregular; remained subnormal after three days; 
quinine administered. Recovery. 

Gasb ill.— Soldier; age, 26; Volunteer; Cuban service. Admitted Septembers. 
Widal positive; chill on day of entrance with a temperature of 105.5. Double 
tertian parasites. Quinine administered with no further rise of temperatura 
Recovery. 

Case rV.— Soldier; age, 22; Regular; Cuban service. Admitted September 13. 
Widal positive. Symptoms quite typical of t3rphoid. Tertian (?) parasites; no 
marked irregularity of temperature due to malaria. Dr. Shattuck thinks the 
malarial complication probably remittent. Recovery. 

Case V.— Soldier; age, 23; Regular; Cuban service. Admitted October 15. 
Widal positive; tertian parasites in blood; afebrile after first day. Recovery. 

Through the kindness of the medical superintendent of the Lakeside 
Hospital, at Cleveland, Ohio, we are able to report the following cases 
in which the blood examination was made by Dr. E. P. Carter: 

Case I. — B. P. , Company F, Fifth Ohio Volunteers. Blood examination showed 
both the Widal reaction and the aestivo-autumnal parasite. Death resulted. 

Case II.— J. R. , Company A, Fifth Ohio. Blood examination showed both the 
Widal reaction and the malarial parasite. The form of the latter is not stated. 
Patient recovered. 

Case III.— G. R. , Company C, Fifth Ohio. Blood examination showed both the 
Widal reaction and the Plasmodium malarise. The variety of the latter is not 
stated. Patient lecovered. 

Case IV.— C. G . , Company B, Fifth Ohio. Blood examination showed the Plas- 
modium and gave Widal reaction. Variety of parasites not stated. Recovery. 

Case V. — A. H., Company L, Fifth Ohio. Blood examination showed the Plas- 
modium and gave Wldid reaction. Type of parasite is not stated. Termination 
not given. 

Case VI.— J. J. F., Battery A. Blood examination showed both the Widal 
reaction and the aestivo-autumnal parasite. This man developed amoebic dysen- 
tery and died. 

C. R. Grandy ^ (typho-malarial fever) reports two cases: 

Case I.— Had a chill in Santiago; was quite ill; but recovered sufficiently to 
come to this country; went to Camp Wickoff, Montauk Point, L. I. 

AtLQtist 27. — Had a chill, with temperature 105°. 

^<9^^.— Blood contained pigmented tertian parasites. Attack responded to qui- 
nine. 

September ii.— Patient had chill. 

ISth, — Two sets of tertian parasites. 

19th, — Widal positive. The fever then ran the course of typical typhoid fever. 

October 19,— Fever disappeared. 

23d, — Chill, followed by fever and sweat. Malarial organisms were again found 
in the blood. Malarial parasites preceded the fever, present at beginning, dor- 
mant during height, and then returned. 

Case II.— Four days before the patient, a healthy young man, had had a slight 
chill followed by fever; the next day there was a remission, but not a complete 
intermission. The fever then became very irregular, bat did not rise above 103° F. 
Upon examination there was headache, constipation, enlargement of the spleen, 
temperature of 103° F. Blood examination showeo pigmented tertian parasites 
within the red cells; Widal reaction absent. Quinine was given, and the fever 

» I - 
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dropped to not qaite normal ; afterwards it rose gradually and the patient developed 
a case of typhoid fever, from which he recovered withont a return of the malarial 
symptoms. 

In addition to the foregoing cases which we have quoted at some 
length, we have obtained data concei-ning 6 other cases of so-called 
mixed malarial and typhoid infection, as given in a discussion before 
the College of Physicians of Philadelphia February 1, 1899, con- 
cerning the experiences in the hospitals of Philadelphia with typhoid 
fever originating among the soldiers in the late war. 

Dr. Arthur C. Meigs reported 2 cases of typhoid fever under treat- 
ment at the Pennsylvania Hospital, in which there was a return of fever 
after convalescence seemed to have been fully established. Exami- 
nation of the blood showed the presence of the Plasmodium malarisB; 
the variety was not stated. Recovery followed under quinine. 

Dr. Alfred Stengel at the same meeting stated that he had observed 
2 cases of typhoid fever in which the malarial parasite had been found 
during convalescence ; the variety was tertian. Recovery followed. 

Finally, W. H. Thompson ^ reports 2 cases of typhoid fever in which 
attacks of chills and fever occurred during convalescence, and in 
which microscopic examination of the blood showed the Plasmodium 
malarise; variety not stated. Patient recovered. 

In the following table we have endeavored to arrange, as far as pos- 
sible, all of the cases cited by us: 

Mixed malarial and typhoid infection. 



Date. 



1884 



1890 



1804 



18»5 



im 



Author. 



Laveran 
do... 



Kinyoan . 

do... 

do.... 



do 

T hoznpson 
(W. G.). 
do 



Osier... 

do.. 

Vincent 



.do 
.do 



Da Costa. 



Nnm 
ber of 
cases. 



1 
1 

1 

2 

1 

1 
1 

1 

1 

1 

9 



7 
1 



Time of malarial 
attack. 



During^ convales- 
cence from typhoid. 

Preceding the ty- 
phoid and during 
convalescence. 

At commencement 
of the typhoid. 

Coincident with the 
typhoid. 

During convales- 
cence. 

Doubtful 

Coincident 



During convales 
cence. 

Preceding the ty- 
phoid 6 days. 

Preoedinff the ty- 
phoid 30 days. 

At commencement. . 



do. 



Parasites found at 
autopsy. 

Not stated 



Variety of parasite. 



Tertian 
do.. 



Not stated. 

do 

do 



.do 
-do 



:...-do 

Tertian 

.^stivo-autumnal . . . 

Described as amoebic 
and segmenting 
forms and cres- 
cents. 



.do 
-do 



Not stated . 



Termination. 



Recovery. 
Do. 

Do. 

Death (peritonitis, 

pneumonia). 
Recovery. 

Do. 
Do. 

Do. 

Do. . 

Do. 

Do. 



Death (myocarditis, 
nephritis, gan- 
grene of the lung, 
pneumonia, ab- 
scess of the kidnev 
and spleen, peri- 
tonitis, etc.) 

Recovery. 



^ *^ Acute malarial fever,'' New York Medical Record, December 10, 1896. 
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Mixed malaricd and typhoid infection — Continned. 



Date. 


Author. 


Num- 
ber of 
cases. 


Time of malarial 
attack. 


Variety of parasite. 


Termination. 


1899 


Lyon 

Curry . 


1 

1 

5 

1 
2 

3 

1 
2 

3 

1 

1 
1 

1 

1 

6 

1 
1 
3 

2 

1 

2 

7 

1 

1 

1 
1 
1 

J 

1 

4 
1 

1 
2 

2 
2 


During convales- 
cence. 

Coincident, first 
week. 

On the eighteenth 
day of convales- 
cence. 

During convales- 
cence. 

do 


Tertil»1 


Recovery. 




Aestlvo-autumnal . . . 
Double tertian 

Single tertian 

Double tertian 

Double tertian; 
BBstivo-autumnal. 
Not stated 


Do 




do 


Do. 




do 


Do. 




do 


do 


Do. 




.....do 


2 to 6 months after 
the typhoid. 

Immediately pre- 
ceding. 

During convales- 
cenca 

do 


Do. 


1808 


Ewinar 


Tertian 

do 


Death, fourth week 




do 


(peritonitis). 
Recovery. 




do 


Not stated 


Do. 


1899 


Craig 


Coincident, eight- 
eenth day. 

Coincident, fifth day 

During convales- 
cence, twenty- 
eighth day. 

Dunng third re- 
lapse, eighty- 
eighth day. 

During convales- 
cence, forty-sev- 
enth day. 

During convales- 
cence. 

Coincident, second 
week. 

Coincident, third 
week. 

During convales- 
cence, fourth 
week. 

Undetermined 

Coincident 


Quartan 


Death. 




Da Costa 

.. ..do 


Tertian 


Recovery. 




do 


Do. 




do 


do 

Not stated 


Do. 




do 


Do. 




do 

Muehleck 

do 


Tertian or .^Istivo- 
autumnal; gener- 
ally the former. 

Tariety not deter- 
mined. Extracor- 
puscular or intra- 
corpuscular bod- 
ies in some in- 
stances containing 
pigment: bodies 
spnerical, irregu- 
lar in outline, and 
in the intracellu- 
lar variety pig- 
ment usually gath- 
ered in or near the 
center. 

Not stated 


Do. 

Do. 
Do. 




do 


Do. 




do 


Do. 




Withington..-. 
do 


Death, twelfth day 

(perforation). 
Recovery. 




do 


i^ativo-autumnal . . . 
do 




do 


During convales- 
cence. 
Coincident 


Do. 


1898 


Massachusetts 
general hos- 
pital. 

do 

do 


Doubtful 


Do. 




During convales- 
cence. 
do 


Tertian 


Do. 




.^stivo-autumnal . . . 
do 


Do. 




do 


do 


Doubtful. 




do 


do 


Double tertian 

.flSstivo-autumnal . .. 

do 


Recovery. 

Death (cause not 


'■899 


Cle veland 
Lakesid e 
Hospital. 

do 

do 


do 




do 


stated). 

Death (amoebic dys- 
entery). 
Recovery. 
Do. 




.....do 


Not stated 




Qrandy 

do 


Immediatelypreced- 
inff and durmg con- 
valescence. 

At commencement.. 


Tertian 




do 


Do. 




MeiflTS 


During convales- 
cence. 
do 


Not stated 


Do. 




Stengel 

Thompson 

(W.HO. 


Tertian 


Do. 




do- 


Not stated 


Do. 
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From this table we are able to make the following distribution of 
cases according to the time when the malarial parasite was observed 
in the blood; also the number of deaths: 

Distribution of cases according to the time when the malarial parasite vxis 

observed in the blood; also number of deaths. 



Distribution. 



Preceding tho typhoid 

Preceding the typhoid and also dnrins the convalescence. 

At the commencement of the typhoid 

Coincident with the typhoid 

IHiring convalescence 

Two to six months after typhoid 

Undetermined 

At autopsy 



Total 




Number 

of 
deaths. 

1 


7 
4 
2 


1 

15 



Mortality rate, 15.7 per cent. 

It is a matter of considerable regret that many of the cases here 
given are not accompanied by anything like a complete clinical his- 
tory or by detailed description of the parasite. In a majority of the 
cases there is a mere outline of the history. Hence, any attempt at 
a thorough analysis of these cases is difficult and the result perhaps 
misleading. We will nevertheless attempt to do so, as far as the 
material at our disposal will permit. 

First. As to the variety of the parasite. In 51 cases this is not 
stated, nor does the accompanying description enable the type to be 
defined. Of the remaining 44 cases the variety is recorded as ter- 
tian, 22; aestivo-autumnal, 12; quartan, 1; tertian and sestivo- 
autumnal, 3; tertian and sestivo-autumnal, **generally the former," 6. 

Second. As to time of occurrence, there are 5 cases (5.2 per cent) 
reported as preceding the attack of typhoid fever : Laveran, 1 ; Osier, 
2; Ewing, 1; Grandy, 1. 

In two of these cases the parasite was also found during convales- 
cence: Laveran, 1; Grandy, 1. 

The interval which preceded the observation of the malarial para- 
site and the onset of typhoid fever was as follows: Laveran's case, 
15 days; Osier's cases, 6 and 30 days, respectively; Ewing's case, 
interval stated as " a few days; " Grandy's case, 15 days. 

Of the 18 cases (18.9 per cent) in which the parasite is recorded as 
being present at the commencement of the typhoid fever, 1 case is 
reported by Kinyoun, 16 by Vincent, and 1 bj'^ Grandy. 

In Kinyoun's case it is stated that the patient was taken sick two 
days before admission, the attack commencing with a chill followed 
by fever, and that the parasites were at this time in the blood in large 
numbers; six days later rose spots were seen, followed by epistaxis, etc. 

In Vincent's cases nothing further is stated than that the micro- 



166 

scopic examination of the blood was made during life and at the onset 
of the disease ( '^ pendant la vie et au debut de I'affection"). 

In Grandy's case a slight chill followed by fever had occurred on 
the fourth day preceding the examination of the blood, an irregular 
fever occupying the intervening days. Upon the administration of 
quinine the temperature dropped, but not quite to normal. 

It is worthy of observation that of the 23 cases (24.2 per cent) in 
which the parasite was observed within a few days preceding the 
attack, or at the commencement of the t3^hoid fever, in none of these 
was its presence recorded during the acute stage of the fever, and in 
only 2 cases during convalescence. The disappearance of the para- 
site was probably due in part to the administration of quinine. 

In 54 cases (56.8 per cent) the presence of the parasite is recorded 
as occurring during convalescence from the typhoid fever; and in 2 of 
these cases it was also seen during the period preceding the attack. 

The period during convalescence at which the parasite was found 
was as follows: First week, 3 cases; second week, 5; third week, 4; 
fourth week, 2; sixth to twelfth week, 7; undetermined, 33. 

In 4 cases (4.2 per cent) : Kinyoun, 1 ; Da Costa, 1 ; Muehleck, 2. The 
time of the observation of the presence of the parasite in the blood 
can not be determined. 

In 1 case (1.05 per cent) reported by Vincent the parasites were 
found at the autopsy. 

In 3 cases (3.1 per cent) reported by Curry chronic forms of the 
SBstivo-autumnal parasite were found two to six months after the 
attack of typhoid fever. 

In 12 cases (12.6 per cent) the parasite was found in the blood dur- 
ing the active stage of typhoid fever, and hence these are the only 
cases that properly belong under the head of coincident malarial and 
typhoid infection. As regards the previous history of malaria in these 
concurrent infections, this was positive in 1 case, negative in 3 cases, 
while 8 patients had been residing in malarial climates at some time 
shortly preceding the onset of typhoid fever (Cuba, 6; tidewater 
region Virginia, 2). The variety of the parasite found in these 12 
cases was: Tertian, 1; quartan, 1; aestivo-autumnal, 3; undeter- 
mined, 7. 

The mortality in these coincident infections was 33^ per cent, or 
more than double that of the mortality given for all the cases recorded 
in our table, viz, 15.7 per cent. Excluding the 12 coincident infec- 
tions, the remaining 83 cases give a mortality of 13.2 per cent. 

We think it probable that when a larger number of cases have been 
reported the mortality rate will be less than here recorded. That it 
should exceed the average mortality of typhoid fever would not be 
surprising, since an individual the subject of malarial disease, even 
if not rendered thereby more susceptible to typhoid infection (of 
which there is no evidence), would probably be less able to resist the 
latter when once established. 
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When it is remembered that these 12 cases of coincident infection 
are all that we have been able to collect after patient search, and that 
a stricter criticism of each individnal case would have, perhaps, 
reduced even this number, it will be seen that these concuroent infec- 
tions are very rare and bear an extremely small proportion to the total 
number of typhoid cases that have been subjected to microscopic 
examination of the blood during the past fifteen years. 

Therefore, having already conclusively shown in other parts of this 
rei)ort that the fever so prevalent in our military camps during the 
late Spanish war, and which was diagnosed by the majority of medical 
officers as malarial remittent or typhomalarial fever, was none other 
than typhoid fever, it would not be profitable to here further discuss 
the nature of typhomalarial fever, especially in view of the results 
obtained by a careful study of all the cases of so-called mixed malarial 
and typhoid infection recorded in the literature. 

It will suffice to state that while the opinion expressed by Wood- 
ward, namely, that the poison of malaria and of typhoid fever could 
be present in the body at the same time, is shown to be well founded, 
his contention that the two i)oisons could give rise to a '* hybrid form 
of disease, exhibiting the ordinary symptoms of malarial and typhoid 
fever variously combined," is not borne out by observation. 

Further, that Woodward's opinion concerning the frequency of the 
association of the two poisons so that 'Hhere was danger that this 
hybrid form would appear in epidemic proportions whenever an army 
recruited in a nonmalarial region should campaign on malarial soil " 
is proven to be absolutely without foundation. 

Rather do the observations which we have brought together appear 
to indicate that when an individual the subject of malaria is subse- 
quently infected by the typhoid bacillus, the manifestations of the 
malarial parasite remain, as a rule, in abeyance during the active 
stage of the typhoid infection, to reappear in a certain proportion of 
cases during the stage of debility attendant upon convalescence. 

It follows that the term "typhomalarial" as applied to a particular 
type of fever, whether used in the sense understood by Woodward or 
as indicating a severe type of malarial disease, is equally misleading 
and should be dropped from the nomenclature. 



CHAPTER XIV. 

QENEBAL STATEMENTS AND CONCLUSIONS. 

(i) During the Spanish war of 1898 every regiment constituting 
the First, Second, Third, Fourth, Fifth, and Seventh Army jiHorps 
developed typhoid fever. 

This is true of both the volunteer and the regular commands. We 
are aware of the fact that several regiments have claimed freedom 
from typhoid fever, and it is true that the sick records of more than 
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one command failed to show any evidence of this disease; but by 
carefully tracing the sick to hospitals we have been able to find one 
or more cases of typhoid fever in every regiment. 

(2) Mcp'e than 90 per cent of the volunteer regiments developed 
typhoid fever, within eight weeks after going into cam/p- 

The following table gives for 106 regiments, in which these data 
were ascertained, the time of assembly at the State encampment, the 
date of muster into the United States service, the date of arrival at 
national encampments, and the date of appearance of the first case of 
** probable" and of ''recognized" typhoid fever. 



Begiments. 



FIRST ARMY CORPS. 



FIRST DIVISION. 



1st Kentucky 

3d Wisconsin — 

5thniinois 

4th Ohio 

3d niinois 

4th Pennsylvania. 
16th Pennsylvania. 

dd Wisconsin 

3d Kentucky .... 



SBCOND DIVISION. 



81st Michigan 

160th Indiana 

1st Georgia 

158th Indiana 

6th Ohio 

1st West Virginia. 

1st Pennsylvania., 
14th Minnesota 

2d Ohio 



THIRD DIVISION. 



5th Pennsylvania ... 
12th Minnesota 

8th Massachusetto . . 

2l8t Kansas 

13th New York 

2d Missouri 

1st New Hampshire 

9th Pennsylvania ... 



THIRD ARMY CORPS. 



FIRST DIVISION. 



14th New York 
1st Missouri ... 
6th Maryland 
2d Nebraska. 
2d New York 
8d Tennessee. 
Ist Vermont.. 
8th New York 



SECOND DIVISION. 



2d Kentucky . 

9th New York . 

1st Arkansas.. 

5th Missouri... 

2d Arkansas.. 
e9th New York. 

Ist Maine 

62d Iowa 

1st Misi^ssippi 



Assembled at 
State encamp- 
ment. 



Last May . 
Last April 
Apr. 26 ... 
In April. 



lo.. 
....do.. 
do- 
Apr. 28. 
In May. 



In^rU.. 

in May... 
In April.. 
Apr. 26... 
In April.. . 
Apr. 28... 
In April.. 
do 



Apr. 27.. 
Apr. 29 . . 
May 5 . .. 
In April. 
May 2... 
May 5... 
In April . 



In April. 

'."'.Ao'V. 
Apr. 27-. 
In April. 

do... 

Apr. 1... 
In April. 



In April. 
May2... 
In April . 

do... 

In May. . 
In April . 

do... 

Apr. 28 . . 
In May.. 



Mus- 
tered 

into 

United 

States 

service. 



June 
May 
May 
May 
May 
May 
May 
May 
May 



6 

8 

7 

9 

7 

10 

11 

12 

21 



May 6 
'May 8 
In May 
May 12 

May io 
May 11 
May 10 
do... 



May 11 
May 7 
May 8 
May 10 

"!!do"! 
May 12 
May 10 



May 13 

May 16" 

May '8 
May 6 
May 16 
May 21 



May 22 
May 10 
May 19 
May 18 
May 27 
May 6 
May 13 
May 25 
May 26 



Arrived 
at na- 
tional 

encamp- 
ment. 



June 11 
May 15 
May 17 
May 16 
May 17 
May 16 
May 17 
....do... 
June 8 



May 17 

June i7 
May 16 
May 18 
May 20 
May 18 

...do... 



May 20 

;"ldS-'." 
...do... 
...do... 
...do... 
May 22 
May 20 



May 20 
May 21 
— do.-. 
May 22 
May 21 
May 24 

do... 

May 25 



May 26 

....do... 

May 27 

do... 

May 30 
May 27 
May 30 
May 31 
... do... 



Date of 


first 


case of 


probable 
typhoid. 


June 19 


May 24 


May 16 


May 17 

— do... 

June 1 


May 8 


May 11 


June 9 


June 1 


July 4 


June 6 


....do... 


May 18 


June 6 


May 12 


May 27 


May 20 


May 19 


May 20 


May 28 


May 21 


June 6 


May 26 


May 24 


May 31 


May 23 


May 31 


June 25 


May 26 


June 1 


June 9 


May 26 


June 24 


June 26 


June 10 


June 2 


June 6 


June 4 


June 12 


June 25 


June 8 


June 1 



Date of 

first 

case of 

recog- 

nizea 

typhoid. 



June 20 
May 28 
May 16 
July 16 
Juue^i 
June 1 
May 20 
June 16 
June 21 



June 1 
July 7 
June 6 
June 24 
May 18 
June 16 
May 12 
June 3 
June2S 



May 19 
June 21 
July 24 
May 21 
July 3 
May 27 
June 4 
June 14 



June 12 
June 28 
June 26 
June 3 
June 11 
June 26 

Do. 
June 24 



June 28 
June 13 
June 3 
July 2 
June 15 
June 23 
June 27 
June 8 
June 1 



SECOND ABMY CORPS 



a>tbNBwYorl£.. 



eth MMaacbnHttB . 

athOhlo 

3d VirBinU-- 



Hay IS 
Julyli 



(Camp AlKer, Va.) 



ISeth IndiBua 

8d NeirVork 

TthnilnolB 

nth PeoDBrlvuiU. — 

4thHlMourl 

BthOhloBatMllon.. 



. End April... 

'. BnilAprii"! 

.■^fc;:::::: 

do 

. EndAinil... 



(Camp Meade. 

IMM^rrluul 

sath MlcKlsMi 

lOthOhio 

ad > CoDoectkint 

aWd New York 

ISth MlnneaotB — - 



(Camp Meade. Pa.) 



1th New Jersev 

a»d New York 

£d WeatYlrginla... 

Gth UaHsaahDBetts... 



Jnlyie... 

July 10... 

!";;";;"! jniyi-ir; 

Apr.se... 

Aprtl 

FOURTH ARMY CORPS. 

lat Ohio I KndApr" 

lS7tli Indiana -do... 

aaa Michta«n 

2d Qeorila 

6th Ohio 



•L" 

May ]l> 
May T 



Apr.2S 

Jnly 10 , 
jDlyB.. 
Jnnv£3. 
July 20. 
Julys.. 



May 19 
May 2T . 
May ai 
May 30 . 
May 28 . 
May 28 



'. May* 10 
. May 11 



jQly W 
. July 28 
. Jnlyie 



July 37 . 
July 10 , 
Ang. 3 , 



May 32 
May 21 



June 10 
Jaly S 
Hay 20 



3d Alabama--. 
3d Loalslana... 



iBt SoDtb Carolina. 



liay 

. End April 

! '.'.".. ao'.'.'.'. 

-do-., 

. May 



Sd nilnola 

let North CaroUna... 

2d New Jersey 

lit WIsoonain 



- Apr.28.., 
. May].... 

. Apr. 27.., 



May 28 
I July 8 
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Regiments. 



FOURTH ARMT CORPS-Continued. 
SECOND D I VISION— continued. 



Assembled at 
State encamp- 
ment. 



fiOthlowa 

0th Illinois.. 
2d Virginia 
4th Virginia 

48th Iowa .... 



THIRD DIVISION. 



4th Illinois 

161st Indiana 

26. Mississippi 

6th Missouri 

3d Nebraska 

2d South Carolina 

2d U. S. Volunteer Cavalry, 



Apr. 26. 
June 27. 
May 10. 
May 9.. 
Apr. 26. 



May.. 
June . 
May... 
June . 

do 

May.. 
April. 



Mus- 
tered 
into 
United 
States 
service. 



May 17 
July 4 
May 11 
May 9 
June 2 



May 19 
July 11 
May 20 
July 30 
July 1 
May 14 
May 1 



Arrived 
at na- 
tional 

encamp- 
ment. 



Date of 
first 

case of 
probable 
typhoid. 



May 25 
Aug. 8 
June 3 
June 7 
June 14 



May 29 
Aug. 14 
June 21 
Aug. 16 
July 22 
Sept. 16 
June 28 



Date of 
first 

case of 
recog- 
nized 

typhoid. 



The foregoing table may be briefly summarized as follows: 





Number of 
regiments 
which 
came to 
national 
encamp- 
ments 
with 
typhoid 
fever. 


Number of regiments which devel- 
oped typhoid fever after arrival 
at national encampments in— 




2 weeks. 


3 weeks. 


4 weeks. 


Over 4 
weeku. 


Number of regiments with recognized cases 
of tvDhoid fever 


35 
41 


18 
30 


13 
15 


8 
5 


32 


Number of regiments with ''recognized and 
probable " cases of typhoid fever 


1 
15 







It will be seen that we have obtained the initial dates of the first 
cases of "probable" and of *' recognized" typhoid fever in 106 regi- 
ments. If we suppose that the cases of recognized typhoid fever 
were actually the first cases of the disease, then the following state- 
ments are correct: 

(a) Thirty-five regiments, or 33.01 per cent, reached the national 
encampments with developed cases of recognized typhoid fever. 

(6) Eighteen regiments developed recognized typhoid fever within 
14 days after arriving at national encampments, thus making 53 regi- 
ments, or 50 per cent, with recognized typhoid fever within 14 days 
after reaching national encampments. 

(c) Thirteen additional regiments developed recognized typhoid 
fever within 21 days after reaching national encampments. Thus, 3 
weeks after arriving at the national encampments 66, or 62.26 per 
cent, out of the 106 regiments had cases of recognized typhoid fever. 

(d) Eight additional regiments developed recognized typhoid fever 
within 28 days after reaching national encampments, thus making 
the total number of regiments with recognized typhoid fever 28 days 
after arrival 74, or 69.81 per cent. 



June 20 


June 1ft 


July 21 


July 6 


June 2 


June 8 


June 11 


Do. 


June 14 


July 22 


July 11 


July U 


July 16 


July 16 


June 8 


June 8 


Aug. 1 


Aug. 1 


July 26 


July 2% 


June 20 


June») 


July 30 


July 30 
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If our claim be accepted that the cases designated as probable 
typhoid fever were really due to this disease, the following conclu- 
sions may be drawn : 

(a) Forty-one, or 38.67 per cent, reached the national encampments 
with cases of typhoid fever already develox)ed : 



5th Illinois. 

8d Illinois. 
16th Pennsylvania. 

2d Wisconsin. 
6th Ohio. 



65th New York. 
7th Ohio. 
6th niinoiH. 



35th Michigan. 
10th Ohio. 

3d Connecticut. 
202d New York. 
15th Minnesota. 
203d New York. 



2d Georgia. 



9th Illinois. 
2d Virginia. 
49th Iowa. 
Ist Alabama. 
2d Alabama. 
Ist Louisiana. 
2d Lonisiana. 



First Army Corps, Chickamauga Park. 



1st Pennsylvania. 
5th Pennsylvania. 
12th Minnesota. 
Ist Georg^. 



Second Army Corps ^ Camp Alger ^ Va, 

2d Tennessee. 
8th Pennsylvania. 



Second Army Corps, Camp Meade, Pa, 

2d West Virginia. 
5th Massachusetts. 
201st New York. 
1st Delaware. 
4th New Jersey. 



Fourth Army Corps, Mobile, Ala, , etc. 

I 5th Ohio. 

Seventh Army Corps, Jacksonville, Fla. 

1st Texas. 
2d Texas. 

Ist South Carolina. 
161st Indiana. 
2d Mississippi. 
6th Missouri. 
2d South Carolina. 



(6) Thirty additional regiments developed typhoid fever within 1 4 
days after reaching the national encampments. In other words, 71, 
or 66.98 per cent, of the 106 regiments had developed typhoid fever 
within 14 days after reaching the national encampments. 

(c) Eighty-six, or 82.26 per cent, of the 106 regiments had devel- 
oped typhoid fever within 3 weeks after arriving at the national 
encampments. 

{d) Five additional regiments developed typhoid fever within 28 
days after reaching national encampments, thus making the total 
number of regiments with typhoid fever 28 days after arrival 91, or 
85.84 per cent. 
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{e) Thirteen additional regiments developed typhoid fever wU 
8 weeks (viz, 6 in 5 weeks, 3 in 6 weeks, 4 in 7 weeks, and. 1 
weeks) after reaching the national encampments, thus mafcLng* 
total number of regiments with typhoid 8 weeks after arrival 104 
98.11 per cent. 

Of the remaining 2 regiments, 1, the Ninth Ohio Battalion, de* 
oped typhoid fever in 9 weeks, and 1, the First Maryland, in lO we 
after arrival at national encampments. 

We have been compelled to satisfy ourselves with a general st^ 
ment that many of the regiments assembled at State encampTnent^ 
April. In fact, this general statement must suffice, because no c 
day can be given as the day of assembly. Some companies read 
the State encampment a few days earlier or later than others. He 
ever, as the first call for troops was issued April 20, 1898, it must 1 
low that all regiments which assembled at State encampments in 1 
month of April did so during the last week of that month. Bear! 
this in mind, and accepting our cases of probable typhoid- as the fi: 
cases of this disease, it will be seen by an inspection of the table giv 
that of the 106 regiments for which we have the data bearing up« 
this subject 97, or 91.52 per cent, developed typhoid fever Avithin 
weeks after assembling at the Stat^ encampment. 

{3) Typhoid fever developed also in certain of the regular regimen 
within three (S) to five (5) tveehs after going into camp. 

When war with Spain was proclaimed the total strength of t? 
standing Army of the United States numbered 27,000 officers an 
men. They wer^ scattered at about 100 military garrisons. All ( 
these soldiers were well housed and their quarters were, from a san 
tary standpoint, in good condition. At most of the garrisons, a 
least the water supply was above suspicion, and the disposal of wast ' 
was such as not to endanger health or the life of the soldier. Ther ' 
was no epidemic at any post, and the army was reasonably free fron 
infectious disease, except those of venereal origin. The number o ^ 
cases of typhoid fever among the 27,000 officers and men during th< ^ 
first four months of 1898 was distributed as follows: In January, { ' 
cases, with 1 death; in February, 3 cases, with 1 death; in March. 
4 cases, with no deaths; in April, 6 cases, with 1 death. During ^ 
the last week in April and the first week of May, 1898, the regular' -^^ 
regiments were assembled at national encampments and placed under 
canvas. These regiments were receiving recruits in considerable -i 
numbers from the larger centers of population. 

The following table shows the dates of going into encampment and ' 
the appearance of first cases of recognized typhoid fever in those regu- -^ 
lar regiments for which we have been able to obtain desired data. ^ - 



- ^ ■^*— >"~~ :'". A,, s -s*. M^ ».-*<. 

■^ ■^■li r .  Air»>*» XiT ' .•■ 

= ^Ab^tt — - Arr~2* It.i *. ?^» 

= :j.^uj . - i- xt.T » ?•* 
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!v 5t«t«nm1 has been made that the epidemii.'^ *>( xypbxK'i f*vtr 
■rsT natiotial encampiaeots in l^'-'S irere doe lo i.'n.>w\iinjt u^pwSor 
'■ ntnnbeis of men. We hare seen that the Thinl Xorth Carv'',-.r,dk 
'5 isolated post at Fort Macon, X. C, developed typhv'i^i fe»r- 
*'-T^ it waa sent to Knoiville, where it beeanie a part of ;he Stw.i^i 
-■^ifi*Hi of the Fiist Anny Corps. 

WTien we teaebed Enoxrille. Tenn., in our ivund of insi>e^*:^ti^:ive 
we were informed that the Fourth Tennessee wi»s eKv-arsjv*! 
-ar Knaxrille, where it had been sintv niobiliration, ami :hat ;: w*s 
hiiily free from typhoid fever. A personsl investiinstion shviwwi rh* 
iiowing facts: This reginif-nt a*:>emi»le<i at ihe (.-siup near Knoxvi",>, 
-•^n., June 28, IS^S, although it was not umstere*! into the Vr.;;^^ 
'ates service antil abont the midilte of July, On Auinisi li Ertwe^ 
tartin, who had not been well for a week prei.-eiHng this tiaie, w»s 
(•Imitted to the regimental hospital. On August lihewasfur'.oiiszhr'd 
>jme, and on September 11 he died at his home in Sashvir.f, Ter.n,. 
"f typhoid fever. From the date of this first ease up to the ti-Lse v>f 
Ur inspection (Septeml>er 14, l-^'.>^) there had been in this rv'triKient 
jiotleas than 11 well-marked cases of typhoid fever, although none 
kd been so diagnosed by the regimental surgeon. 
' The Fifteenth Minnesota, at its regimental eneampment on the fair 
i^nnds at St. Paul, Minn., and the Thirty-fifth Michigan, at Island 
Uke, Mjehigan, developed epidemics of typhoid fever. Other 
instances might be cited, bnt these snffice to show the truth of the 
Wement tliat the diseaf<e became epidemic in small as well as in 
^rge encampments. 
(5) Typhoid fever became epidemicin camps located in fhf Xor:hr~r-n 
IS well as in those located in the Southern States. 
Some Army medical officers have placed stress upon the fact that 
Korthem men were transferred to Sonthem States, and have aitrib- 
nted considerable impottance to the influence of nonacelimatization 
in the produclion of the epidemics of typhoid fever. In answer to 
tliis we need only call attention to the fact that the Fifteenth Min- 
nesota, Thirty-fifth Michigan, and the Two hundred and third Xew 
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York surpassed any other three regiments in the number of cases of 
typhoid fever before they crossed the Mason and Dixon line. There 
is nothing more certain than that the prevalence of typhoid fever 
among the troops in 1898 was not due to geographical location. 

(6) Typhoid fever is so widely distributed in this cowntry that one 
or more cases are likely to appear in any regiment within eight weeks 
after assembly. 

We have no reliable data concerning the extent to which typhoid 
fever prevails in this country, but from the number of deaths from 
this disease we can fairly estimate the number of cases. The follow- 
ing figures may give us some idea as to the chances of infected men 
being found in each volunteer regiment. In making this calculation 
we will figure on the number of cases of typhoid fever in New York 
City. This place is selected because it is not subject to epidemics of 
typhoid fever and, in fact, is believed to be unusually free from that 
disease. In 1897 there were 299 deaths from typhoid fever reported 
in New York City. Supposing that typhoid fever is no more deadly 
in New York City than it is in Hamburg — and there is no reason for 
believing that it is — then 299 (the number of deaths from typhoid 
fever) is about 7.5 per cent of the total number of cases of typhoid 
fever that occurred in New York City in the year given. On making 
this computation we find that there were in New York City in 1897, 
3,853 cases of tjrphoid fever. It is safe to say that at least four-fifths 
of the cases of typhoid fever occur in individuals of the military age 
(between 18 and 45 j^ears). This means that in 1897 there were in New 
York City 3,082 cases of typhoid fever among those inhabitants who 
were from 18 to 45 years of age. The Government census for 1890 places 
the population of New York City at that time at 1,515,301. A police 
census, made in April, 1895, indicated a population of 1,849,866. We 
will be liberal in our calculations and suppose that the population of 
New York City in 1897 was 2,000,000. In round numbers the number 
of people between 18 and 45 years of age is one-half the total popula- 
tion. On this basis the number of people of military age in New York 
City in 1897 may be placed at 1,000,000. (This of course includes 
both males and females. ) Had this 1,000,000 of people of military ^ge 
been divided into regiments of 1,300 each they would have furnished 
769 commands. We have seen that the number of cases of typhoid 
fever in New York City in 1897 among people of military age was 3,082, 
and if these had been evenly divided among the regiments of 1,300, 
each command would have contained at least 4 persons who would 
develop typhoid fever during the year. We make no claim that the 
above given figures are accurate. We have presented them simply 
for the purpose of showing the chances of there being men infected 
with typhoid fever in every regiment of volunteers. We think that 
it must be admitted that there is not much difficulty in accounting for 
the origin of typhoid fever in our national encampments. With this 
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disease as prevalent as it is throughout the country, it is more than 
probable that in any organization of 1,300 men of military age taken 
from private life and held together for two months one or more cases 
will develop. 

(7) Typhoid fever usually appears in military expeditions within 
eight weeks after assembly. 

The following quotations taken from a paper on '^Enteric fever in 
campaigns, "by Surgeon-Captain Davies, assistant professor of hygiene 
at the English Army Medical School, illustrate the above statement: 

In the Galeaka-Gaika war in South Africa the troops crossed the river Eei in 
December, 1877, in the hot and dry season. Diarrhea and simple continued fever 
soon became prevalent, but the general health was good. In the middle of Jan- 
uary, 1878, heavy rainscame on. In February, sickness increased, consisting prin- 
cipally of diarrhea, dysentery, and * * common continued fever. " Bowel complaints 
toward the end of March, but as the cold season came on, enteric fever, at first 
mild and insidious, occurred throughout the country, and in May it is reported 
that no place was free from it. 

In the Zulu war, which commenced at the end of December, 1878, fever appeared 
at the headquarters of Helpmakaar, and at Borkes Drift in the middle of February, 
accompanied by diarrhea and dysentery; the fever was thought to be ''bilious 
remittent," ''enteric, ''or a mixture of both. Helpmakaar became so unhealthy 
that the troops had to be moved to Utrecht and Dundee. Epidemics of enteric 
fever immediately broke out at both of these places. 

In the Afghan campaign of 1878-1880 it is noted that cases occurred at almost 
all the stations occupied by European troops, stretching from the Indian frontier 
to Kabul and Kandahar. Some of these posts had probably never been occupied 
before, and many of these cases were quite isolated. 

lu the Egyptian expedition of 1882 there was great prevalence of bowel com- 
plaints from the first landing of the troops in the latter part of July — diarrhea, 
dysentery, and fever. Enteric fever occurred very soon, both at Alexandria and 
at Ismailia. When the troops arrived at Cairo the disease increased gradually, 
but did not reach any great prevalence until October and November. During 
October, November, and December, out of a total of 319 deaths, no less than 233 
were due to enteric fever. 

In the Nile campaign, in 1884-85, a great number of isolated posts were occupied, 
extending over a large tract of country. Enteric fever occurred at all or nearly 
all of these posts, most severely at Assuan and Wady Haifa. 

During the French operations in Tunis in 1881 the disease was extremely preva- 
lent, about one-fifth of the whole force being attacked. It has been stated that all 
the columns on the march and nearly every occupied post were attacked more or 
less. In some instances bodies of troops suffered from the disease who had not 
been in contact with other (infected) troops, and who had not occupied any old 
(infected) encampments. 

We have brought in these quotations in order to show that typhoid 
fever generally, most probably universally, appears in military expe- 
ditions. Similar experiences are recorded in the histories of mining 
camps. 

{8) The 7niasm.aUc theory of the origin of typhoid fever is not sup- 
ported by our investigations. 

There are still a few who believe that typhoid fever is due to a poison 
or miasm given off from the earth in gaseous form. We would not 
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mention this obsolete theory were it not for the fact that while in- 
specting the camps we found intelligent medical oflBicers who believed 
that some intangible local condition inherent in the place was an 
important factor in the production of the epidemic. There is apparent 
in man a tendency to believe in the evil genius of locality. He is 
prone to attribute many of his misfortunes to indefinable conditions 
surrounding the place in which he has suffered. As we have stated, 
no fact in our investigations has been brought out mare prominently 
than the demonstration that locality was not responsible for the epi- 
demic. The Fifteenth Minnesota first developed typhoid fever at the 
fair grounds at St. Paul. There is certainly no evidence that there is 
any evil climatic influence connected with this place. It carried the 
epidemic with it to Fort Snelling, which has long had the reputation 
of being one of the most healthful army posts in the United States. 
From Fort Snelling the Fifteenth Minnesota wals transferred to the 
open fields of Camp Meade, where generations of Pennsylvania farm- 
ers have passed the average number of years allotted to man without 
suspecting that their country was an unhealthy one. However, typhoid 
fever continued with the command from Minnesota because the men 
carried the germs of the disease in their bodies, clothing, bedding, 
and tentage. Certainly, any rational being would prefer any of the 
above-mentioned localities to Port Tampa as a place of summer resi- 
dence, and yet there was not a regiment in the Fourth Army Corps, 
encamped for so long a time in Florida, that had as many cases of 
typhoid fever as did the Fifteenth Minnesota. 

{9) The pythogenic theory of the origin of typhoid fever is not sup- 
ported by our investigations, 

Murchison proposed this theory of the origin of typhoid fever. This 
author states the theory in the following words : 

Typhoid fever may be generated independently of a previous case by fermenta- 
tion of fecal, and perhaps other forms of organic matter. 

Translated into the terras of modern medicine, this theory is founded 
upon the belief that the colon germ may undergo a ripening process 
by means of which its virulence is so increased and altered that it may 
be converted into the typhoid bacillus, or at least may become the active 
agent in the causation of typhoid fever. Many French, English and 
American army medical offtcers believe that typhoid fever may origi- 
nate in this way. Rodet and Roux, of the French army, have stated 
their belief that outside of the body the colon bacillus acquires * ' typho- 
genic" properties. Surgeon-Captain Davies, assistant professor of 
hygiene in the English Army Medical School, has expressed his belief 
in this theory. Some of the medical officers in the American Army 
have also given it their adherence. Surgeon Davies gives the following 
statement of the reasons for his belief in this theory: 

It is well known that *'camp diarrhea " is of the commonest occurrence among 
troops shortly after taking the field in a tropical or snb-tropical climate. Change 
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of habits, change of food, improper or nnaaitable food, bad water, heat, and expo- 
sure to snn and chill — these are all obvioos factors in its causation; there is noth- 
ing in any way specific. Let us consider the sequel as regards the individual and 
as regards his surroundings. The individual may in some cases remain in fairly 
good health and vigor, in spite of a continuance of the bowel trouble ; other indi- 
viduals may suffer more from the exposure, fatigue, and weakening effects of the 
continued flux. The surroundings may possibly be and remain sanitary, the camp 
clean, the water pure; but in all probability the reverse will be the case — at any rate, 
in some instances — the water bad, the soil fouled, very likely overcrowding of the 
camp, with consequent difficulty , if not impossibility, of proper removal or disposal 
of fecal matters. Under certain conditions of heat and moisture favorable to the 
development and multiplication of low forms of vegetable and animal life which 
is the more likely or reasonable to exx)ect, that diarrhea in weakly and exhausted 
individuals should remain diarrhea and nothing more, or that with an increase 
of filth and decomposition, polluting soil, air, and water, a development of filth- 
generated, pythogenic poison should take place, capable of causing in such weakly 
persons a fever, with diarrhea, a poisoning of the organism, producing pyrexia 
and inflammation of certain glands in the alimentary tract— in fact, a specific fever? 
Is this supposition of the evolution, gradual or rapid according to circumstances, 
of a disease poison dependent on increasing conditions of pollution of soil, air, or 
water, either separately or all three together, unreasonable or illogical? Would it 
not, on the contrary, be more unreasonable to suppose that, under such conditions, 
there should be no evolution at all? These conditions of camp pollution undoubt- 
edly exist and tend to increase in many instances. Are they to have no effect? Is 
diarrhea to continue as simple diarrhea, or is evolution to come into action and 
produce a new disease? New, indeed, only because the causes necessary for its pro- 
duction are just now brought into action — spontaneously only in the sense that 
water is of spontaneous origin, when from hydrogen and oxygen the electric 
spark has produced water where no water was before.'* 

We believe that the results of our investigations controvert this 
theory conclusively. In the first place, we have been able to show 
that the specific poison of typhoid fever was introduced into every 
one of our national encampments, and with the disease as wide- 
spread as it is in this country, we believe that we have good reasons 
for the claim that one or more men already specifically infected with 
typhoid fever enlisted in nearly every command. There is, therefore, 
no necessity of resorting to the theory that the colon bacillus may be 
converted into the typhoid bacillus. Moreover, all the known facts 
of experimental bacteriology are at variance with this theory. The 
supposition that simple diarrheas may develop into typhoid fever 
will be again referred to. 

(10) Our investigations confirm the doctrine of the specific origin of 
typhoid fever. 

As has already been stated, we have been able to trace the intro- 
duction of typhoid fever into every one of our national encampments 
and into the majority of the regiments. In case of the few commands 
about which there is some uncertainty as to the men bringing the 
tjrphoid infection from their homes, we may state that in all of these 
there was ample opportunity for the introduction of the specific 
poison from other commands. 
7273 12 
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(11) With typhoid fever as widely disserninated as it is in this coun- 
try the cliances are that if a regiment of 1,300 men shoidd he o^semNed 
in any section and kept in a camp, the sanitary conditions of ivhich 
were perfect, 1 or more cases of typhoid fever would develop. 

We have already stated our reasons for our belief in the above- 
given proposition. In such a camp, however, the disease would not 
become epidemic and ultimately it should disappear altogether. 

{12) Typhoid fever is disseminated by the transference of the eoccre- 
tions of an infected individual to the alimentary canals of others. 

It is more than probable that many individuals may for a while 
carry and eliminate the specific bacillus of typhoid fever without 
developing the disease themselves. Later we will make statements 
concerning the probable proportion of men who are immune to this 
disease. In discussing the etiology of typhoid fever we have seen that 
persons who have recovered from this disease may for a long time 
continue to carry and excrete the specific poison. We have also shown 
that the longevity of the Eberth bacillus outside of the body under 
certain conditions is much greater than is generally supposed. The 
agents by which the specific germ of typhoid fever may be dissemi- 
nated have been enumerated and quite fully discussed in the chapter 
on etiology. 

(IS) Typhoid fever is more likely to become epidemic in camps than 
in civil life because of the greater difficulty of disposing of the excre- 
tions from, the human body. 

This proposition is so self-evident that it needs no lengthy argument 
to support it. The influence of the introduction of sewers into cities 
in decreasing sickness from this disease is well known to every stu- 
dent of sanitary science. Moreover, since the disease is disseminated 
by the transference of the excretions of an infected individual to the 
alimentary canal of others, it must follow that the more thoroughly 
and completely the excretions are removed from the vicinity of habi- 
tations the less will be the danger of infecting the inhabitants. In 
fact, the whole question of the prevention of typhoid fever in armies 
is largely one of the disposition of the excretions. Later we will give 
figures to show that the prevalence of typhoid fever in certain camps 
was in an inverse direct proportion to the thoroughness with which the 
excretions were removed from the vicinity of the camps. 

{H) A man infected with typhoid fever may scatter the infection in 
every latrine in a regiment before the disease is recognized in himself. 

The elimination of typhoid bacilli from the bowels probably begins 
soon after infection. If this be true, during the entire period of incu- 
bation an individual may be a source of danger to others. Moreover, 
in most instances of typhoid fever the disease is not recognized during 
the prodromal stage, and during this time the excretions may be laden 
with typhoid bacilli. It must be evident from this that the only way 
in which typhoid epidemics can be with certainty prevented in armies 
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IS by the complete disinfection of the stools of all, both the sick and 
the well. 

{IS) Camp pollution was the greatest sin committed by the troops in 
1898. 

In our histories of the different regiments we have had too frequent 
opportunity to call attention to the fearful pollution that existed in 
many camps. As we have already stated, fecal matter was deposited 
on the surface about the camps at Chickamauga. Much of this filth 
must have been specifically infected with typhoid fever. Sinks were 
frequently overflowed by heavy rains, and their contents were distrib- 
uted on the adjoining surface. It is needless to dwell upon this point 
and we may refer those who desire particulars to the regimental his- 
tories that have already been given. 

(16) Some commands were unwisely located. 

^^'hile there is no evidence that any of the places selected for 
national encampments were called unhealthful, it is true that some 
of them were not suited for camp sites. It is quite impossible to 
keep camps in a sanitary condition at a location such as that for 
a while occupied by one brigade of the Fourth Army Corps near Port 
Tampa, Fla. On account of the nature of the ground and the sur- 
roundings. Palmetto Beach was certainly a very unsuitable location 
for a permanent camp. Everj^ medical of&cer in the First Division 
of the Seventh Army Corps condemned Miami, and this condemnation 
was approved by of&cers both of the staff and of the line who visited 
this encampment. The men could not be made comfortable at this 
place. Notwithstanding these facts there were regiments at Chicka- 
mauga that had more cases of typhoid fever than did any of them in 
the division at Miami, but this is no reason why the troops at the 
latter place should have been so uncomfortably situated. Some com- 
mands were unwisely located for the simple reason that the soldiers 
could not be comfortably accommodated at the places named. There 
was, however, a much more serious defect in the location of certain 
commands. Some regiments at Chickamauga, as we have shown, 
were so located that they received the drainage of other regimental 
camps. There was certainly no sufficient excuse for this. 

(17) In some instances the space allotted the regiments wa^ inade- 
quate. 

This was true of more than one command at Chickamauga. For 
instance, the One hundred and fifty-eighth Indiana was forced to 
contract its lines to half the regulation distance, and then it was only 
30 feet distant from the Sixth Ohio. The sinks of the last-mentioned 
regiment and the kitchens of the First West Virginia were only 12 or 
15 feet apart. At Camp Alger the Eighth, Twelfth, and Thirteenth 
Pennsylvania were packed closely together, with scarcely an interval 
between the regiments; tents of the same companies in contact with 
each other on the sides, and of adjacent companies in contact by the 
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ends. We are forced to conclude from this and numerous other sim- 
ilar examples that there were line officers whose efficiency might have 
been enhanced by some knowledge of camp hygiene. 

{IS) Many commands were allowed to remain on one site too long. 

There were regiments at Chickamauga that did not move a tent 
from the time of arrival in May to that of departure late in August. 

{19) Requests for change in location made by medical officers were 
not always granted. 

As an illustration under this head we may call attention to the 
official records of the Fifth Pennsylvania. This command reached 
Chickamauga Park May 20, and it was unfortunately located on low 
ground. Requests for a change in location were repeatedly sent in 
during June and July. The soil became muddy, the camp received 
the washings from other camps above, the sinks rapidly filled with 
water and overflowed, and still requests for change in location 
were unheeded until August 12, when the regiment was allowed to 
occupy a new camp two miles to the west and on a higher piece of 
ground. 

{20) Superior line officers can not be held altogether blameless for the 
unsanitary condition of the cam^ps. 

As we have already seen, some of the regiments were improperly 
located from a sanitary standpoint. This was done by superior line 
officers, and sometimes in the face of protests from the medical offi- 
cers. We have also seen that requests for change in location were 
disregarded, and regiments were allowed to occupy one site for too 
long a time. In general, the camps became very filthy. It must 
therefore be admitted, it appears to us, that line officers were to some 
extent responsible for the condition of the camps under their com- 
mand. The medical officer can only recommend; the line officer can 
command. We think it unfortunate that hygiene is not taught in 
our national military school. It does seem that line officers should 
be able to recognize the importance of reasonable requests and recom- 
mendations made by the medical officers. 

{21) Greater authority should be given medical officers in questions 
relating to the hygiene of camps. 

In our opinion it is of the greatest importance that more authority 
be granted medical officers in all matters pertaining to the hygiene of 
camps. 

{22) It may be stated in a general way that the number of ca^es of 
typhoid fever in the different camps varied with the methods of dispos- 
ing of the excretions. 

This is well illustrated by the methods of disposing of fecal matter 
and the number of cases of typhoid fever in the three divisions of the 
Seventh Army Corps. The First Division was most uncomfortably 
located at Miami, Fla. , from the last week in June until the second week 
in August. On the last-mentioned date it was removed to Jackson- 
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ville, where it joined the other divisions. During a part of its stay 
at Miami, and during the entire period of its encampment at Jack- 
sonville, water carriage was employed for the disposition of fecal 
matter. The number of cases of probable typhoid fever that devel- 
oi)ed in the six regiments of this division was 1,030. In the Second 
Division the tub system of disposing of fecal matter was employed. 
By this method iafecticd fecal matter was scattered all through the 
camp. The number of cases of probable typhoid fever that devel- 
oped in nine regiments of this division was 2,693. In the Third 
Division regulation pits were used for the disposal of fecal matter. 
The number of cases of probable typhoid fever that developed in 
seven regiments of this division was 1,292. 

(23) The tub system of disposal of fecal matter as practiced in the 
Second Division of the Seventh Army Corps is to be condemned. 

Of all the methods used for the disposal of fecal matter practiced 
in the national encampments in 1898, this we regard as the most 
unsatisfactory. The reason for our condemnation of this system has 
already been given. 

(24) The reguUdion pit system is not a satisfactory method of dis- 
posing of fecal matter in permanent camps. 

Especially is this true in tropical countries, and in t;emperate 
climates during the summer time. It is a very difficult thing to have 
the soldiers appreciate the necessity of keeping fecal matter covered. 
As we have elsewhere stated, in many camps orders were issued 
requiring each man to cover his feces as soon as deposited; but we did 
not inspect the pits of a regiment in which we did not find exposed 
fecal matter. Moreover, in our camps in 1898 flies swarmed so numer- 
ously that the first droppings of fecal matter were often covered with 
them before the act of defecation was completed. The pit system may 
be employed when armies are on the march and stopping at one place 
for a few days at most, but even then they are sources of danger, and 
we believe that it is quite impossible to wholly prevent the spread of 
typhoid fever in camps in which this method of disposing of fecal 
matter is employed. We have seen how difficult it was to prepare 
sinks of proper dimensions at Chickamauga, and, furthermore, that 
it was quite impossible to keep the contents of these sinks properly 
covered. The clay thrown out in digging the pits hardened in the 
sun and when thrown back into the pit on the fecal matter had but 
little absorptive power, and the result was that fecal matter was con- 
stantly exposed. We have also seen that in some of the camps about 
Tampa it was impossible to dig sinks on account of the height of the 
ground water. For these reasons we are thoroughly convinced that if 
epidemics of typhoid fever are to be prevented some other method of 
disposing of fecal matter in camps occupied for a week or longer must 
be resorted to. 

(26) In permanent cam>ps where ivater carriage can not be secured 
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aU feed moMer should be disinfected and then carted away from the 
camp. 

For this purpose we have made a special recommendation that 
galvanized-iron troughs containing milk of lime be used for the 
reception of all fecal matter and urine, and that the contents of these 
troughs be removed daily by means of the portable odorless excavator. 
We are aware of the fact that this method of disposing of fecal matter 
will be attended by increased cost, but we are confident that it will 
lessen greatly the number of cases of typhoid fever. We believe that 
there is no question pertaining to army hygiene of more importance 
than that relating to the method of disposing of fecal matter and 
urine. The way in which this is done will largely determine the 
number of cases of typhoid fever that will develop in any command. 
We feel, therefore, that we can not be too urgent in our recommenda- 
tion of the abolition of former methods of disposing of fecal matter 
and the adoption of some other system of disinfecting all excreta. 
This system has been adopted by the War Department, and a full 
description published in General Orders, No. 170, Adjutant-General's 
Ofl&ce, Washington, September 26, 1899. 

{26) Infected water was not an important factor in the spread of 
typhoid fever in the national encampments in 1898, 

There were probably local water supplies that became specifically 
infected with the typhoid fever bacillus, but infected water was not 
the great factor in the causation of this disease. It is possible that 
the piped water at Chickamauga became specifically contaminated. 
Certainly, the location of the intake pipe in Chickamauga Creek so 
near the junction of that stream with the Cave Spring Branch which 
drained many of the camps was not justifiable, and it hardly seems 
possible that the piped water wholly escaped contamination. How- 
ever, that even at Chickamauga infected water was not the chief 
factor in. the spread of typhoid fever is shown by the fact that regi- 
ments which did not drink piped water also became widely infected 
with the disease, and it is furthermore demonstrated by the fact that 
the spread of typhoid fever continued after the regiments had been 
moved to Knoxville, Tenn., and Lexington, Ky., at both of which 
places the water supply was above suspicion. It is also probable that 
some of the local water supplies at Chickamauga became specifically 
contaminated. This might have been true of the wells from which 
the regiments of the Second Division of the Firat Army Corps for 
a while drew their water supply. The location of Jay's Mill well, for 
instance, was such as to receive the drainage from typhoid fever 
infected camps near it, and it is not likely that this water escaped 
specific contamination. We are also inclined to attribute the greater 
prevalence of typhoid fever in the Third Army Corps to the fact that 
the sites covered by the regiments of this corps furnished many wet- 
weather springs, which in all probability were contaminated. That 
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the water was not infected at Jacksonville seems to be beyond ques- 
tion. This supply came from artesian wells more than 1,000 feet 
deep, and was distributed through the camps by means of pipes. In 
August and September of 1898 there were in round numbers at Jack- 
sonville 30,000 civilians or inhabitants of the city and the same num- 
ber of soldiers encamped near by. Both civilians and soldiers drank 
water from the same source. There were only a few sporadic cases 
of typhoid fever in the city at a time when each of the three division 
hospitals was receiving a score or more of patients with this disease 
each day. The same condition existed at Knoxville. Here the sol- 
diers obtained their water supply from the pipes that furnished West 
Knoxville. We satisfied ourselves from an inspection of the health 
officer's books that there were no eases of typhoid fever among the 
citizens at that time, and still there were hundreds of cases among 
the soldiers. 

At Camp Alger certain local water supplies probably became con- 
taminated, but there is no evidence that this was generally true. 
Each regiment obtained its supply from a bored well, and while there 
was some question about the wisdom of the location of a few of these, 
the majority were so situated and so constructed that infection seemed 
well-nigh impossible. The same is true of the water supply at Camp 
Meade. 

(27) To guard against the contamination of the water supply^ troops 
in the field should be provided with means for the sterilization of water. 

Our investigations of the methods of sterilization and cooling water 
have been given elsewhere. (See Report of the Surgeon-General of the 
Army, 1899, pp. 215-225.) 

{28) Flies undoubtedly served as carriers of the infection. 

Flies swarmed over infected fecal matter in the pits and then visited 
and fed upon the food prepared for the soldiers at the mess tents. In 
some instances where lime had recently been sprinkled over the con- 
tents of the pits, flies with their feet whitened with lime were seen 
walking over the food. 

It is possible for the fly to carry the typhoid bacillus in two ways. 
In the first place, fecal matter containing the typhoid germ may 
adhere to the fly and be mechanically transported. In the second 
place, it is possible that the typhoid bacillus may be carried in the 
digestive organs of the fly and be deposited with its excrement. 

(29) It is more than likely that men transported infected material on 
their persons or in their clothing and thus dissem^inated the disease. 

We have condemned the method which was followed in many of 
the camps of detailing men from the ranks to act as orderlies at the 
hospitals. In some of the commands it was customary to detail 100 
or more men from the line every morning. These men went to the 
hospitals, handled bed pans used by persons sick with typhoid fever, 
and at night returned to their comrades. The most of these men were 
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wholly ignorant of the nature of infection and the methods of disin- 
fection. In fact, at one of the division hospitals we saw orderlies of 
this kind go from the hospital and partake of their midday meal with- 
out even washing their hands. These men handled not only the food 
which they ate, but passed articles to their neighbors. It seems to us 
that a more certain method for the dissemination of an infectious 
disease could hardly have been invented. 

We have stated that in some of the camps the surface, especially 
where there were strips of wood, was frequently dotted with fecal 
deposits. At the time of our inspection of the Third U. S. Volunteer 
Cavalry at Chickamauga it was quite impossible to walk through the 
woods near the camp without soiling one's feet with fecal matter. 
Much of this was probably specifically infected, and it is by no means 
improbable that the infection was carried by the men into their tents, 
where blankets and tentage became infected. 

(50) Typhoid fever, as it developed in the regimental organizations, 
was characterized by a series of company epidemics, each one having 
more or less perfectly its own individual characteristics. 

The truth of this statement will be evident after the inspection of 
the charts showing the distribution of typhoid fever among the com- 
panies of the different regiments. On making such an inspection, 
one must be impressed with the fact so plainly evident there that men 
who are closelj'^ associated develop typhoid fever simultaneously. Men 
in the same company came down with the disease on the same day. 
This is still more marked when we study the cases vnth reference to 
the tents occupied by the men. Of 1,608 cases of typhoid fever which 
we have been able to accurately locate in the particular tents in which 
they occurred, together with the date of commencement of the attack, 
the results may be summarized as follows : 

Directly connectable attacks, 563, or 35.01 per cent. 

Indirectly connectable attacks, 447, or 27.79 per cent. 

Total connectable attacks, 1,0\0, or 62.80 per cent. 

Certain tents were badly infected and the majority of all their 
inmates developed the disease, while other tents wholly escaped. 
Blankets and tentage became soiled with typhoid discharges and in 
this way the disease was propagated and carried by the company 
wherever it went. We believe, therefore, that personal contact was 
a very important factor in the spread of the disease. 

(51) It is probable that the infection was disseminated to some extent 
through the air in the form of dust. 

The shell roads through the encampment at Jacksonville were 
ground into the finest dust by the heavy army wagons. The scaven- 
ger carts carrying the tubs filled with fecal matter passed along these 
roads and their course could often be traced by bits of feces falling 
from the tubs. Other vehicles ground up the fecal matter and dust 
together and the winds disseminated these particles here and there. 
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Men inhaled this dust. It was deposited on food in the mess tents 
by the roadside, and men ate the dust. Pollution of the soil with the 
urine of those suffering with typhoid fever was of frequent occur- 
rence. Cases of this disease under the diagnosis of malarial fever 
were repeatedly treated by the regimental surgeon throughout the 
entire sickness. Patients still convalescing were also returned to 
their respective companies. Under these conditions there must have 
been abundant opportunity for contamination of the camp site with 
the specific germ. We are therefore inclined to the opinion that 
infected dust was one of the factors in the dissemination of typhoid 
fever. 

(3^) A command badly infected with typhoid fever does not lose the 
infection by simply changing location. 

We do not mean to say that it is not advantageous for a regiment 
badly infected with typhoid fever to change its location. On the 
other hand, in our history of the Second Division of the First Army 
Corps we have shown that such change is of advantage and may be 
followed by a reduction in the number of cases ; but mere change in 
location is not sufficient to stamp out the disease in a command after it 
has become widely disseminated. The histories of many regiments 
show this to be true. The Second Division of the First Army Corps 
became badly infected with typhoid fever at Chickamauga; later it 
moved to Knoxville, Tenn. At the latter place the location was an 
ideal one. The water supply was above suspicion; the surface gently 
rolling and the natural drainage good. The soil was deep, and pits of 
proper depths were easily constructed. Soil thrown out in digging the 
pits dried in the sun and became highly absorptive, so that when thrown 
back upon the fecal matter it took up the moisture readily. Notwith- 
standing all these favorable conditions typhoid fever continued, and 
instead of showing the slightest abatement increased in prevalence. 
The regiments that went from Chickamauga to Lexington, Ky., had 
a similar experience, although it is not so marked in these, because 
they had been more severely affected at Chickamauga, and a larger 
proportion of the susceptible material had been used up. The regi- 
ments of the First Division of the First Army Corps that went to 
Porto Rico carried the infection along with them but with little if 
any abatement. Numerous other illustrations equally striking might 
be given. 

(SS) WTien a command badly infected with typhoid fever changes 
its location it carries the specific agents of the disease in the bodies of 
the men, in their clothing, bedding, and tentage. 

This is shown by the fact that when commands changed location, 
leaving behind them all their sick, and when they went to places free 
from the infection the disease continued with them. 

(34) Even an ocean voyage does not relieve an infected command of 
its infection. 



186 

This is shown to be the case in the study of the various commands 
that went to Cuba and Porto Rico. The regiments constituting the 
Fifth Army Corps, that went from Tampa to Santiago in June, were 
not widely infected before embarkation, and some of them were on 
board ship for sixteen days and yet all developed one or more cases 
either on the way or soon after reaching Cuba. The regiments that 
went from Chickamauga were widely infected before leaving this 
country, and the disease continued after their landing with but little 
if any abatement. 

{S5) After a command becomes badly infected with typhoid fevcT 
changes of location^ together with thorough disinfection of aU clothing ^ 
bedding, and tentage is necessary. 

Even when disinfection is carried out, as here suggested, the com- 
mand will not altogether lose its typhoid infection, because some of 
the men will caiTy the germs of the disease in their bodies. Change 
of location removes the command from the infected locality; disin- 
fection of clothing, bedding, and tentage destroys the infected mate^ 
rial deposited upon these articles, but the germs that have already 
been introduced into the bodies of men are not so easily reached. 
The utility of disinfection of clothing, bedding, and tentage was 
demonstrated by Colonel Girard, who carried out this procedure in 
some of the most seriously infected regiments at Camp Meade with 
very gratifying results. 

(36) Except in case of the most urgent military necessity one com- 
mand should not be located upon the site recently vacated by another. 

This principle holds good even when the vacating regiment is not 
known to have suffered from any infectious disease. This axiom in 
military hygiene was frequently violated during the summer of 1898. 
In many of the State encampments the regiments that responded to 
the second call were located on sites recently vacated by commands 
that had proceeded to the national encampments. This was true of 
the Fifteenth Minnesota, the Thirty-fifth Michigan, and the Two hun- 
dred and third New York, each of which had as many cases of typhoid 
fever as any one of the regiments in the great national encampments. 
The Third Illinois at Chickamauga was located upon ground which 
had recently been vacated by the Sixteenth U. S. Infantry. The reg- 
ular regiment had occupied this site only eight days, and daring this 
time had reported no sickness, but soon after it reached Tampa it 
developed 13 cases of acute intestinal catarrh, 3 cases of diarrhea, and 
3 cases of typhoid fever. When the Second Brigade of the First Divi- 
sion of the First Army Corps reached Chickamauga Park, the site 
selected for the regimental camp of the Third Illinois occupied a part 
of that recently vacated by the Sixteenth U. S. Infantry, while the 
other regiments of this brigade were placed some distance away. This 
brigade remained at Chickamauga until July 22, during which time 
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the Third Illinois developed 60 cases of typhoid, the Fourth Pennsyl- 
vania 26 cases, and the Fourth Ohio 19 cases. Additional instances 
of this kind have been given in the body of our report. 

(S7) The fact that a command expects to change Us location does not 
justify neglect of proper policing of the ground occupied. 

The filthy condition of many of the regimental camps at Chicka- 
mauga was explained on the ground that each regiment expected to 
be called to the front in a few days and therefore neglected camp 
sanitation. It is needless for us to say that the explanation does not 
justify the neglect. A camp site should be thoroughly policed up to 
the moment of vacating it. This should be insisted upon as a matter 
of military discipline, and camp commanders should regard proper 
attention to the sanitation of the site occupied by their troops as one 
of their highest duties and the neglect as a crime. 

(88) It is desirable that the soldier^ s bed should he raised from, the 
ground. 

In some of the regiments at Camp Alger the tents were never floored. 
On inspecting these commands in August we found dust several inches. 
deep in the tents. During the daytime, in fair weather, the blankets^ 
were taken out, and men, possibly with their feet soiled with infected 
material, walked around in the dust and at night threw the blankets^ 
down on it and there slept. At other encampments flooring was pur- 
chased with regimental funds. We admired the enterprise of the men 
in some regiments who built in their tents a scaffold of poles, covered 
this with straw, and made their beds on this. We can not but thinE: 
that sleeping in a dust pile, which was possibly infected with typhoid 
stools, was not wise. 

{39) In some of the encampments the tents were too Tnuch crowded. 

This was true both of the space allowed for the tents and of the 
number of men occupying each tent. In some instances the tents of 
the same company were so close together as to leave no space between 
them, and those of two adjacent companies were crowded together 
back to back. Inasmuch as none of these commands were in the 
vicinity of any hostile camp, this overcrowding seems to have been 
wholly unnecessary. Medical officers should vigorously remonstrate 
against arrangements of this kind. In some of the commands at 
Chickamauga the tents were not shifted, but stood continuously on 
the one spot where they were pitched in May until the command left 
late in August. 

{40) Medical officers shoidd insist that soldiers remove their outer 
clothing at night tvhen the exigencies of the situation permit. 

With from 12 to 16 men in a tent, all sleeping in their clothes worn 
during the day, and possibly with some of them soiled with infected 
fecal material, the effect upon the general health certainly could not 
be beneficial, and the possibility of the dissemination of infection 
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must be admitted. If privates in the ranks would give more atten- 
tion to personal cleanliness, and if they were furnished with quarters 
in which they could keep themselves clean, typhoid fever and other 
infectious diseases among troops in the field would be greatly 
decreased. Our investigations show that tent infection must have 
been an important factor in the distribution of typhoid fever. 

{4.1) Malaria tvas not a prevalent disease among the troops thai 
remained in the United States. 

We have shown in the body of this rej)ort that blood examinations 
for the Plasmodium of malaria made by competent men at Camp 
Alger, Chickamauga, Knoxville, Camp Meade, and Jacksonville show 
that malaria was a very rare disease among the troops that remained 
in the United States. This disease was undoubtedly more common 
in some of the camps than the blood examinations would indicate, 
because these were made for the most part on hospital patients and 
not upon those who merely reported to the regimental surgeon, were 
given quinine, and returned to duty in a day or two. The malaria 
that did exist in the national encampments in this country yielded 
readily to quinine, and the cases that did not yield to this treatment 
were not malarial. It is unfortunate for scientific medicine that a 
<5ompetent man, properly equipped for making blood examinations, 
was not stationed at each division hospital at the time of its organiza- 
tion. Certainly we have a right to expect that the Government will 
use the best and the most scientific methpds in its Army medical 
service. Had this been done scientific medicine would have been 
enriched by contributions of the greatest value. Is it too much to 
ask that a division hospital be furnished with facilities for scientific 
diagnosis equivalent to those possessed by all first-class hospitals? 

(4^) The continued fever that prevailed arnong the soldiers in this 
country in 1898 was typhoid fever. 

There is no evidence that anj' other continued fever was found 
^mong the troops that remained in the United States. We have men- 
tioned the claim of one surgeon that dengue prevailed in his regiment 
at Chickamauga. We think it quite impossible for dengue to have 
prevailed in one regiment while all other troops of two army corps 
encamped at the same place escaped this disease. It was claimed by 
some that the continued fever prevalent at Chickamauga differed 
from typhoid fever, and that it was a disease peculiar to the place, and 
it was designated as ' ' Chickamauga fever. " That the continued fever 
prevalent in our camps in 1898 was typhoid fever is demonstrated by 
the following facts: 

(a) When the temperature curve was not vitiated by the use of 
antipyretics it was that of typical typhoid fever. 

(6) The fever was not broken or arrested by the administration of 
quinine. 
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(c) The death rate was that of typhoid fever. 

(d) Whenever a post-mortem examination was made, and the total 
of these examinations was considerable, the characteristic lesions of 
tjrphoid fever were found. 

{43) In addition to the recognized cases of typhoid fever^ there were 
many short or abortive attacks of this disease which were generaUy^ 
diagnosed as some form of malariol fever. 

While entertaining the opinion that many of the short febrile attacks 
were due to errors in diet, as our own investigations proceeded we 
strongly inclined to the belief that a considerable proportion of these 
fevers of short duration were due to infection with the typhoid bacil- 
lus, and hence were to be considered as cases of mild or abortive 
typhoid fever. In other parts of this report we have called attention 
to the coincident rise and fall of these supposed malarial fevers with 
the occurrence of recognized typhoid fever in certain companies and 
regiments. Our studies have shown that those soldiers who had 
recovered from these supposed malarial fevers of short duration 
afterwards possessed a relatively marked immunity against typhoid 
fever, as compared with those who had not suffered with these milder 
fevers. The following table will give the result of our investigation 
bearing on this point in forty-eight regiments of the Second and Sev- 
enth Army Corps. 

Table showing, for forty-eight regiments of the Second and Seventh Arniy Corps, 
the cases of typhoid fever among men vnth or tvithoiit preceding malarial diseases. 



Camp. 



Alger 

Jacksonville 

Meade 

Jacksonville 

Total.. 



Num- 
ber of 
regi- 
ments. 

19 
7 

13 
9 

48 

1 


Mean 
strength. 

21,988 

7,990 

15,092 

10,759 


Cases 

of 
mala- 
ria. 

4.083 
2,366 
1,430 
1,676 


Typhoid fever 

witn preceding 

malaria. 


Men in 
regi- 
ments 

not 
having 
had 
mala- 
ria. 

17,905 
5,624 

13,662 
9,083 


Typhoid fever 
without preced- 
ing malaria. 


Num- 
ber of 
cases. 

63 
46 

72 
81 


In 100 
mala- 
rial 
cases. 


Num- 
ber of 
cases. 


In 100 in- 
divid- 
uals who 
had no 
malaria. 


Per ct. 
1.5 
1.9 
5.0 

4.8 


1,888 
1,246 
2,306 
2,044 


Per cent. 
10.5 
22.1 
16.9 
22.5 


65,829 


9,555 


262 


2.7 


46,274 


7,483 


16.1 



Total 
cases 
of ty- 
phoid 
fever. 



1,951 
1,292 
2,377 
2,125 



7,745 



Thus, in a mean strength of 55,829 men, there were 9,555 who had 
experienced attacks of fever, which was generally designated as some 
form of malarial disease, most frequently as malarial remittent fever 
Of this number only 262, or 2.7 per cent, suffered from subsequent 
attacks of typhoid fever. On the other hand, of 46,274 men who 
did not experience any attack of supposed malarial fever, 7,483, or 
16.1 per cent, contracted typhoid fever. 

{44) While our examinations show that coincident infection with 
malaria and typhoid fever may occur, the resulting complex of symp- 
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ixmis are not sufficiently well defined and uniform to he recognized as a 
separate disease. 

We have in the body of this report devoted a special chapter to this 
subject, to which those desiring detailed information are referred. 

(4^) About one-fifth of the soldiers in the national encampments in 
the United States in 1898 developed typhoid fever. 

Among 107,973 ofl&cers and men in 92 regiments, the records of which 
we have carefully studied, the number of cases of typhoid fever, 
according to our estimate, was 20,738. This is equivalent to 19.26 
per cent. 

{46) Army surgeons correctly diagnosed about half the cases of 
typlwid fever. 

The total number of probable cases of typhoid fever among the 92 
regiments studied was 20,738. Of these 10,428, or 50.27 per cent, 
were diagnosed as typhoid fever either by regimental or hospital sur- 
geons. Most of the cases improperly diagnosed were sent to general 
military hospitals or to civil hospitals with the diagnosis of malaria. 
In 80 out of 85 cases sent from the Fifth Maryland to civil hospitals 
in Baltimore, the diagnosis was changed from malaria to typhoid 
fever. Out of 98 cases sent from the Eighth New York to hospitals 
in New York City on September 9, all were recognized as typhoid 
fever by the physicians in charge of the hospital, while the majority 
of these cases had been entered on the sick reports under other diag- 
noses. Of 101 cases of fever transferred to the hospitals at Hartford 
and New Britain, Conn., by the First Connecticut Infantry, on its 
departure from Camp Alger, Va., September 7, 1898, 98 received the 
diagnosis of typhoid fever, and onl}^ 3 the diagnosis of malaria. The 
failure of the regimental surgeon to properly diagnose many cases of 
typhoid fever is easily explained. Orders required, very properly, 
that every man sick for forty-eight hours should be sent to the divi- 
sion hospital. It will be seen from this that the cases were not under 
the observation of the regimental surgeon for a sufiicient time for him 
to make a diagnosis. There is also some excuse for the failure of the 
surgeons at the division hospitals to recognize all cases of typhoid 
fever. Many of the less severe of these cases remained in hospital 
for a short time and were furloughed home or forwarded to some gen- 
eral hospital. Moreover, we have shown in the body of our report 
that in recognizing nearly half the cases of typhoid fever the army 
surgeon probably did better than the average physician throughout 
the country does in his private practice. 

{Jf7) The percentage of death amx)ng cases of typhoid fever was 7,61, 

Of the 20,738 cases already mentioned as occurring in 92 regiments, 
1,580 died. This gives a death rate of 7.61 per cent. This corre- 
sponds closely with the death rate for typhoid fever in those places in 
which most accurate records have been kept. In the city of Hamburg 
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during the years 1886 and 1887 there were 10,823 cases, with a death 
rate of 8.5 per cent. In 1897 there were 1,885 cases at Maidstone, 
England, with a death rate of 7.5. Brandt has collected 19,017 cases 
treated by cold baths, with a mortality of 7.6 per cent. Of 2,293 cases 
treated in some of the larger hospitals in this country in 1897, 9.24 
per cent died. 

(43) When a command is thoroughly saturated with typhoid fever it 
is probable that one-fourth to one-third of the men wiU be found suscep- 
tible to this disease. 

We are inclined to the opinion, but desire to state it only as an 
opinion, that typhoid fever disappeared in some of the regiments only 
after all the susceptible material had been exhausted. This was 
probably true in all regiments which had 400 or more cases. 

{J!fi) In military practice typhoid fever is often apparently an inter- 
mittent disease. 

We have stated that typhoid fever is often apparently an intermit- 
tent disease. We do not mean that the apparent intermissions are 
afebrile; we only mean that the men sick with this disease had periods 
of improvement, and these were so marked that regimental surgeons 
sometimes returned to duty, probably at the request of the men, those 
who were sick with typhoid fever. 

{50) The belief that errors in diet with consequent gastric and intes- 
tinal catarrh induce typhoid fever is not supported by our investigations. 

This belief, which was formerly held by many, istounded upon false 
conclusions arising from erroneous conceptions of the etiology of the 
disease. Moreover, the early symptoms of tjTphoid fever are often 
confounded with those of simple gastro-intestinal catarrh. 

(51) The belief that simple gastro-intestinal disturbances predispose 
to typhoid fever is not supported by our investigations. 

As has been elsewhere stated, the members of this board began their 
investigations with the belief, which seems to be quite generally held, 
that acute diseases of the gastro-intestinal tract render the individual 
more susceptible to subsequent infection with tj'phoid fever. How- 
ever, our studies have forced us to come to the following conclusions 
concerning the relations between typhoid fever and preceding tem- 
porary disorders, including those diagnosed as diarrhea, enteritis, 
gastro-enteritis, gastro-duodenitis, intestinal catarrh, gastro-intestinal 
catarrh, gastric fever, and simple indigestion: 

(a) The temporary gastro-intestinal disturbances of May and June 
had little if any effect upon subsequent infection with typhoid fever. 

(6) The temporary gastro-intestinal disturbances of July and August, 
instead of predisposing to typhoid fever, gave a certain degree of 
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immunity against subsequent infection with this disease. Our inves- 
tigations may be summarized as follows : 

Table ahounngfor forty-eight regiments of the Second and Seventh Corps ca^es of 
typhoid fever among m£n with or without preceding diarrheal diseases. 





Num- 
ber of 

regi- 
ments. 




Diarrheal 
diseases. 


Cases of diar- 
rheal diseases 

followed by 
typhoid fever. 


Num- 
ber of 
men 
who 
had no 
preced- 
ing 
diar- 
rhea. 


Typhoid fever 
without pre- 
ceding diarrheal 
diseases. 


Total 


Camp. 


Mean 
strength. 


Num- 
ber of 
cases. 


Num- 
ber of 
indi- 
vid- 
uals. 


Num- 
ber of 
cases. 


In 100 
men 
with 
preced- 
ing 
diar- 
rhea. 


Num- 
ber of 
cases. 


In 100 
individ- 
uals who 
had no 
diarrhea. 


cases 
of ty- 
phoid 
fever. 


Alger 

Jackaonville 

Meade 

Jacksonville 


19 
7 

13 
9 


21,988 

7,990 

15,092 

10,759 


6,354 
2,370 
2,048 

2,066 


3,894 
1,877 
1,857 
1.853 


174 
131 
179 
164 


4.4 
6.9 
9.1 
8.8 


18,094 
6,113 

13,235 
8,906 


1,777 
1,161 
2.198 
1,961 


9.8 
18.9 
16.6 

22.2 


1,951 
1,292 
2,377 
2,125 


Total..- 


48 


55,829 


11,828 


9,481 


648 


6.8 


46,348 


7,097 


15.3 


7,745 



It will be seen that of 9,481 men who had previous diarrheal attacks, 
648, or 6.8 per cent, contracted typhoid fever; whereas of 46,348 sol- 
diers who had no preceding diarrhea, 7,097, or 15.3 per cent, developed 
typhoid fever. 

{52) In a considerable per cent (a little more than one-third) of the 
cases of typhoid fever which are recorded as having been preceded by 
some intestinal disturbance, the preceding illness was so closely fol- 
lowed by typhoid fever that we must regard the former as having 
occurred within the period of incubation of the latter. 

For particulars on this point see the chapter on etiology. 

{53) More than 90 per cent of the men who developed typhoid fever 
had no preceding intestinal disorder. 

In 7,745 cases in which this point was especially investigated 7,097 
(91.63 per cent) were not preceded by any intestinal disorder. 

(54) The deaths from typhoid fever were 86.24 per cent of the total 
deaths. 

{55) The morbidity from typhoid fever per 1,000 of mean strength 
was a little less than one-fifth {192.65). 

The highest morbidity was in the case of the Forty-ninth Iowa 
Infantry, and the lowest in the Second Pennsylvania Infantry, a regi- 
ment which never reached a national encampment. 

{56) The mortality from typhoid fever per 1,000 of mean strength 
was U.63. 
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The following table contains data illustrating these points: 



I 






Command^ etc. 



First Army Corps (Chickamanga) 

Third Army Corps (Chickamaaga) 

Fonrth Army Corps (Chickamaaga)... 

Second Army Corps (Alsrer) 

Second Army Corps (Meade) 

Seventh Army Corps, Second DivisioiA 
(Jacksonville) 

Total 

Seventh Army Corps, Third Division. . 

Grand total 



Num- 
ber of 
regi- 
ments. 



2Z 

17 

7 

18 

12 

9 



85 

7 



92 



Mean 
strength. 



Cases of typhoid 
fever. 



I 



I 



27,380 
20,568 
7,507 
19,807 
18,962 

10,759 



99,983 
7,990 



Certain. 



2,912 
1.741 
440 
1,807 
1,799 



Certain 
and 
proba- 
ble. 



Deaths 
from 

typhoid 
fever. 



Deaths 
from all 
diseases. 



1,729 



10,428 



107,973 



5.921 


344 


397 


4.418 


417 


469 


1,496 


99 


112 


2.226 


212 


269 


9,090 


150 


168 


2,693 


248 


281 



19,446 
1,292 



1,460 
120 



20,738 I 1.580 



1,686 
146 

1,832 



Command, etc. 



First Army Corps (Chickamanga) .. . . 

Third Army CorjMS (Chickamanga) 

Fonrth Army Corps (Chickamanga)... 

Second Army Corps (Alger) 

Second Army Corps (Meade) 

Seventh Army Corps, Second Division 
(Jacksonville) 

Total 

Seventh Army Cori», Third Division. . 

Qrand total 



Num- 
ber of 
regi- 
ments. 



Deaths from -p.- 

" y ' ' deaths 
] from 

I cer- ty;- 

Ce_ I tain Pboid 
* . '* ' and ' to 
**?4*J"lproba-, deaths 
T)hoid. I P^gj^ I from 

type, lall dis 
I ' eases. 



22 
17 

7 
18 
12 

9 



Morbidity of 

typhoid fever 

m 1,000 mean 

strength. 



85 

7 



92 



11.46 
23.95 
22.50 
11.73 
8.33 

14.34 



5.64 


84.13 


9.43 


88.91 


6.60 


88.39 


9.52 


81.87 


5.67 


89.28 



14.00 



9.20 



7.50 
9.28 



r.60 



88.25 



For 
certain 
cases 
of ty- 
phoid. 



106.35 
84.64 
58.61 
91.23 

128.84 

160.70 



For 
certain 

and 
proba- 
ble 
cases 
of tj- 
phoid. 



Deaths 
from 

typhoid 
inl,000of 

mean 
strength. 



86.59 
82.19 



86.24 



104. 2» 



216.25 
214.79 
199.54 
112.38 
192.67 

250.30 



194.49 
161. 70 



192.65 



12.19 
20.27 

iai7 

10.70 
10.74 

23.05 



14.60 
15.01 



14.68 



(57) 77ie average period of lncubatio7i in typhoid fever is probably 
about ten and a half days. 

Our data are not sufficient to enable us to make any positive deduc- 
tion on this point, but from a careful study of 780 cases of typhoid 
fever in which the period of incubation was based upon the average 
interval between eonnectable typhoid attacks in tents or between 
diarrheal and typhoidal attacks in the same individual this was 
found to be 10.4 days. The shortest period of incubation would 
appear to be slightly less than 8 days. 
7273 13 
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CHAPTER XV. 

THE ETIOLOGY OF TYPHOID FEYEB. 

THE BACILLUS. 

Typhoid fever is caused by a specific miero-oi^aiiism, generally 
known, from its discoverer, as the Eberth bacillus. This bacterium 
finds its way with food and drink through the mouth and stomach into 
the small intestines, where it develops, produces specific lesions, and 
elaborates chemical poisons which induce the characteristic symptoms 
of the disease. In addition to its location in the walls of the intes- 
tines, this germ is usually found after death from this disease in the 
mesenteric glands and in the spleen. If proper bacteriological exam- 
ination be made directly aft^r death, the bacillus is usually found in 
pure culture in these organs. For this reason the spleen is generally 
selected for bacteriological study and for the preparation of cultures 
after death from typhoid fever. However, it seems to be possible for 
this bacillus to reach any part of the body and to find lodgment in 
various tissues, having been found in the lungs, liver, kidneys, bones, 
muscles, and brain. Its lodgment in diverse parts of the body and 
its long-continued existence in these localities are accountable for 
many of the varied sequelae to typhoid fever. 

Typhoid fever may run its course and terminate fatally without 
causing the intestinal ulceration, generally regarded as the specific 
lesion of this disease. More than 20 cases of death from this disease 
in which post-mortem examination has failed to show intestinal ulcer- 
ation have already been recorded, and it is probable that this number 
will be increased by future observations. It must be evident from 
the existence of these cases that the bacillus may penetrate the intes- 
tinal wall without leaving a marked lesion and that the elaboration 
of its chemical poisons is not confined to the intestinal tract. It 
remains for future investigations to determine whether, ordinarily, 
in this disease the intestinal lesion precedes or follows the infection 
of the spleen and mesenteric glands. The existence of typhoid fever 
without intestinal ulceration emphasizes the desirability of a classifi- 
cation of diseases based upon etiology rather than upon pathology. 

The evidence that the Eberth bacillus is the cause of t3rphoid fever 
consists of the following demonstrated facts : 

(1) This bacterium is found in the spleen of every person dying of 
typhoid fever when a proper bacteriological examination of this orgaq 
is made. 

(2) This bacillus elaborates poisonous substances in artificial cul- 
ture media. 

(3) The blood serum of individuals sick with typhoid fever has a 
specific agglutinative action on this bacterium. 

The fact that none of the lower animals, so far as we know, ever 
develop typhoid fever, or are susceptible to this disease, as it mani- 
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fests itself in man, makes it impossible to obtain the experimentally 
conclusive evidence of the causal relationship of this germ to this 
disease that has been obtained in the study of the micro-organisms of 
certain other affections, such as anthrax, tetanus, tuberculosis, 
glanders, diphtheria, and some other maladies. All the animals oixli- 
narily submitted to experimentation of this kind have been inoculated 
with this bacillus by diverse methods, but the results obtained have 
been inconstant in appearance and varied in character. Upon many 
animals the Eberth bacillus is without effect. In some the blood has a 
markedly destructive action upon this germ. In others, intoxication, 
which may result in death if the quantity emploj^ed be sufficient, but 
without the characteristics of true infection, follows. Yeiy rarely 
the effect more nearly resembles an infection; but in none of the 
lower animals has there been induced by inoculation with this bacillus 
up to the present time a disease identical, either clinically or patho- 
logically, with typhoid fever, as observed in man. It is true that in 
some of the lower animals after death resulting from intravenous 
inoculation with the Eberth bacillus, there may be found swelling, 
and, in isolated places, sloughing of the follicles of the small and 
large intestines, marked enlargement of the spleen, cloudy swelling 
of the kidneys, neci*osis in the liver, and infiltration of the mesenteric 
glands. While these lesions resemble those of typhoid fever, they 
are by no means identical with those found in man after death from 
this disease, nor can it be said that the lesions just mentioned as 
occasionally observed in the lower animals are characteristic of the 
action of this germ, since other micro-organisms induce similar 
changes when introduced into these animals. Some observers have 
emphasized the fact that there is a tendency on the part of this 
bacillus to accumulate in the spleen of animals inoculated intraven- 
ously or intraperitoneally, and have seen in this phenomenon an evi- 
dence of the causal relationship of the Eberth bacillus to tj^hoid 
fever ; but it is likewise a fact that a similar tendencj'^ to collect in 
the spleen is observable in inoculation experiments with many other 
bacilli. 

Notwithstanding the great amount of experimental evidence col- 
lected concerning the effects of this germ upon the lower animals, we 
are still in doubt as to the extent to which it multiplies in the body 
after inoculation. However, we can state that in most of the lower 
animals the Eberth bacillus does not multiply after its introduction 
by inoculation, or does so to a very limited extent and for a very short 
time. It has been quite universally observed in experiments upon 
different species that if the animal does not succumb within two or 
three days at most, its recovery from the effects of the inoculation is 
certain. This indicates, as has been stated above, that death in the 
lower animals following inoculations with the Eberth bacillus is due 
to the chemical poisons contained in the culture, and can not be con- 
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sidered as the result of a true infection. It should be understood that 
these statements are founded upon experiments made up to the pres- 
ent time, and that they are not intended as prophecies. We know 
that the Eberth bacillus varies quite widely in virulence, and that its 
action can be greatly intensified by repeated passages through the 
bodies of the lower animals, and it may be found in the future that 
its infective power can under certain conditions be increased to such 
an extent that it may affect the lower animals similarly to man. 
Moreover, it must be recognized that experimental inoculation prac- 
ticed on the lower animals is by no means identical with infection, as 
it ordinarily occurs in man. Animal experimentation has been of the 
greatest service in the study of the etiology of this and other diseases, 
but that the conditions attending these experiments are not identical 
with those accompanying natural infection is evident to all. Experi- 
ments upon the lower animals with the Eberth bacillus have been 
made with pure cultures, a condition which never prevails in the intes- 
tines of the man who develops typhoid fever. The man who drinks 
water infected with typhoid bacilli takes into his alimentary canal at 
the same time other micro-organisms. Moreover, the newly intro- 
duced bacilli find in the intestines more or less abundant growths of 
other micro-organisms which varj^ within certain limits from time to 
time. In view of the few facts that we know concerning the influence 
of one bacterium upon the virulence of another, we are hardly justified 
in assuming that a pure culture of the Eberth bacillus will induce, 
either in man or in the lower animals, the same effects as those that 
follow infection in the presence of other micro-organisms. 

Notwithstanding the fact that we have been unable to induce typhoid 
fever in the lower animals by inoculation with the Eberth bacillus, 
we have still good reasons for adhering to the opinion that this micro- 
organism is the specific cause of this disease. Numerous competent 
observers have made frequent bacteriological examinations of the 
spleens of those dead from typhoid fever, and in all cases the Eberth 
bacillus has been detected, generally in pure culture in this organ. 
It is true that this bacillus does not always show exactly the same 
tinctorial and cultural characteristics, and that it is modified to some 
extent by the soil upon wkich it grows and the conditions under which 
it develops. 

Furthermore, it may be said that every one of the so-called crucial 
tests that have been proposed for its positive identification has been 
found to be fallible. Nevertheless, from a large number of compara- 
tive studies of the bacilli obtained from the spleen after death from 
typhoid fever, in epidemics widely separated geographically, we must 
conclude that the germ invariably found in this organ is one and the 
same, in spite of certain minor differences. While the constant 
appearance of this bacillus in the bodies of those dead from typhoid 
fever by no means proves the organism to be the cause of the disease, 
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it forms the first link in the chain of evidence necessary to the dem- 
onstration of this relationship. Certainly if the bacillus were not 
present in all cases it could not be the cause of the disease, and from 
what we know of other infectious maladies, the constant presence of 
this germ in typhoid fever is strong presumptive, but not conclusive, 
evidence that it is the cause of the disease. 

The fact that the Eberth bacillus is toxicogenic is corroborative 
evidence of its causal relationship to typhoid fever. If the germ were 
not poisonous it could not cause the disease. Putting together the 
facts, (1) the germ is found in the body in all cases of typhoid fever, 
(2) it is not found in the body except in typhoid fever, (3) it produces 
poisons, the evidence that the Eberth bacillus is the cause of typhoid 
fever falls but little short of being conclusive. However, it must be 
admitted that there still remains some ground for argument. For 
instance, it might be said that the elaboration of chemical poisons 
by a given micro-organism in artificial culture media is no proof that 
the same substances are produced when the micro-organism multiplies 
in the human body. On this point, also, experimental evidence seems 
to be incapable of bringing us to an unquestionable conclusion. 
Granting that the Eberth bacillus forms the same poison or poisons 
in the animal body that it does in artificial culture media, it remains 
a difficult task to demonstrate that the products of its growth are the 
specific poisons of typhoid fever. In the first place, it can hardly be 
expected that the sj^mptoms resulting from the relatively slow but 
long-continued elaboration of a poison within the body can be identi- 
cal with those following the sudden introduction of a relatively large 
amount of the same poison into a healthy animal. In the second 
place, it is a well-known fact that many poisons vary quite markedly 
in their effects upon different species of animals. For these reasons 
it would not be a matter of surprise if we possessed beyond question 
the specific poison or poisons of typhoid fever to find that these 
would fail to induce in the lower animals a clinical picture of the 
symptoms of typhoid fever as it is seen in man. Therefore, it follows 
that, although neither the bacillus nor its chemical products produce 
in the lower animals the symptoms characteristic of typhoid fever in 
man, this micro-organism may still be the specific germ and its prod- 
ucts the specific poisons of typhoid fever. ^ 

It may be of interest to make a brief statement concerning our 
present knowledge of the poisonous products of the Eberth bacillus. 
In 1885 Brieger obtained from pure cultures of this germ a poisonous 
base which induces in guinea pigs an increased flow of saliva, fre- 
quency of respiration, dilatation of the pupils, profuse diarrhea, mus- 
cular paralysis, and death within from twenty-four to forty-eight 
hours. Post-mortem examination of these animals shows the heart to 
be in systole, the lungs hypersemie, and the intestines contracted and 
pale. This basic substance was at first believed to be the specific 
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poison of typhoid fever, and with this idea Brieger christened it typh 
toxin; but more recent and more elaborate investigation lias shovi 
that the poisonous products of the Eberth bacillus are more complicate 
than is indi<^ated by the discover}'' of this comparatively simple cheii 
ical substance. The existence of a poisonous proteid within the celll 
of this germ has been demonstrated by a number of independent in vefi 
tigators. A noteworthy fact in this connection is the discovery tha 
by means of repeated relatively small injections of this proteid bod;| 
animals can be rendered immune to virulent cultures of the bacillus, 
This indicates that the complex proteid contained within the cell o.l 
the germ constitutes the specific poison of the disease. The deter 
mination of the chemical constitution of this body awaits furthei 
research. It is within the range of possibility that the chemical poison 
to which the complex of symptoms characteristic of typhoid fever is 
due may result, in part, at least, from mixed cultures present in the 
intestines of the individual suffering from this disease. From typhoid 
stools there has been obtained a poisonous substance which, when 
injected hypodermically in dogs or administered by the mouth, causes 
an elevation of temperature accompanied by vomiting and purging. 
At present our knowledge concerning the chemistry of the etiology of 
typhoid fever is general and vague, and additional research is neces- 
sary before satisfactory statements concerning it can be made. 

Additional evidence that the Eberth bacillus is the specific bacte- i 
^ rium of typhoid fever is furnished by observing the effect of Wood 
serum from an individual sick with this disease, or recently recovered 
from the same, upon the germ. A few years ago Pfeiffer discovered ; 
that the blood serum of an animar which had been rendered immune 
to a given germ manifests a specific and characteristic action upon 
this germ when both are introduced into the body of n healthy animal. 
The details of the experiments may be carried out as follows : i 

Render a guinea pig or other animal immune to the typhoid or 
other bacillus by repeated inoculations with small quantities of the : 
bacillus. Take a fraction of a drop of the serum obtained from the 
blood of the animal thus rendered immune to the given germ, add a \ 
loop of the culture of this germ to the serum, and inject the mixture 
into the abdominal cavity of a healthy guinea pig. After a short 1 
time open the abdomin^ cavity of this animal and make a micro- 
scopical study of the organism which has been introduced as above 
described. Instead of opening the abdominal cavity some of the peri- \ 
toneal exudate may be removed from time to time by means of a 
sterilized capillary pipette. It will be found that the bacterial cells 
are undergoing a characteristic degeneration. Almost immediately 
after the injection of the germ and serum the former becomes non- 
motile and later is converted into a granular body, which apparently 
dissolves in the surrounding fluid. This phenomenon, which is gen- 
erally designated as Pfeiffer's reaction, is believed 'to be in the high- 
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I -: degree speoilic. BIoimI hgi'uiii from an animal I'endered immune 
( '■ tbt- (-holera vibrio will have the above-descril)ed effect upon the 
jli.ilfra 'buclllus and upon no other micro-organism. LikewiHB, the 
, il'iod serum of an animal iinionne to typhoid fever in necessary in 
nier to induce these changes in the Elierth bacillus. It is generally 
' ^»:lieve<i by bacteriologists that thif. reaction is so certainly specific 
hat it can be relied upon in distinguishing one germ from another 
Jter all attempts to do so by other means have failed. 

Later, Graber and Durham discovered that a specific action of the 
niood serum of an animal suffering from a given infectious disease or 
rwently recovering from the same upon the germ of this disease may 
t-e observed outside the body. If a few drops of blood serum from an 
toimal -which has been rendei'cd immune to a given germ be mixed 
Kith a loop of a growing culture of this organism and the mixture be 
eiamined under a microscope, it will soon be seen that the bacterial 
pf-Us are quite markedly affected by the fluid in which they find them- 
I selves. The bacilli lose motility and collect in clumps or agglutinate. 
The veiy dilute blood serum from an immune animal manifests this 
' specific action upon the germ against which the immunity has been 
secured, but not upon any other micro-oi-ganism. It is true that the 
blood serum from healthy animals has more or less agglutinative 
action, but the phenomenon takes place in high dilutions of blood 
serum only when the latter has been obtained from an animal ren- 
dered immune to the specific germ under examination. Blood serum 
from au animal rendered immune to the cholera bacillus agglutinates 
this germ, but is without, effect upon the typhoid bacillus; while, on 
the other hand, the blood serum from an animal rendered immune to 
the Eberth bacillus agglutinates this organism and is without effect 
upon the cholera vibrio or any other micro-organism. It will be seen 
from these statements that the phenomenon of agglutination is 
believed to be in the highest degree specific. Therefore, when Widal 
discovered that blood serum obtained from a man suffering with or 
recently recovered from typhoid fever has an agglutinative action 
upon the Eberth bacillus similar to that observed in the blood serum 
of animals rendered immune to this germ, the evidence of the causal 
relationship of this micro-organism to typhoid fever was greatly 
' strengthened. As is well known, the Widal test has been exten- 
I sively used in all parts of the civilized world as a means for the 
I recognition of typhoid fever, and its value has been quite positively 
ei^tablished. It should be stated in this connection that the agglnti- 
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investigation. There are many problems yet to be solved . TV^e jvi 
refer to only a few of these at this time. The distinction bet'weeii th 
typhoid bacillus and the colon bacterium is not well defined. It i\ 
easy enough to distinguish between a typical colon bacillus and ji 
typical typhoid bacillus. The former coagulates milk, f ermente g:lu 
cose or lactose, and produces indol by its growth in ordinary nutrieiii; 
media. The typical typhoid bacillus does none of the above-men- 
tioned things, but there are germs which ferment glucose and lactose 
more or less energetically, but do not coagulate milk or produce indoL 
There are others which show traces of indol in their culture grove tlis, 
but do not coagulate milk or ferment glucose. In other words, tiiere 
are micro-organisms which at present we can not place in either the 
colon or the typhoid group, and the relation of these to typhoid fever 
has not as yet been determined. We are in the habit of designating 
these bacteria as typhoid-like bacilli. They have been found in 
water supposed to be the cause of epidemics of typhoid fever. In a 
few instances they have been obtained from the blood during life and i 
the spleen after death in cases which clinically could not be distin- 
guished from typhoid fever. Some of them agglutinate more or less 
markedly in blood serum obtained from individuals suffering from 
typhoid fever. Many additional observations must be made before , 
we can determine with certainty the proper classification of these 
organisms. In this connection we may state that in our investigation 
of typhoid fever in the national encampments of 1898 we found no 
reason for supposing that the colon bacillus is ever transformed into 
the typhoid bacillus. This subject will receive additional attention , 
later. i 

, The natural distribution of the typhoid bacillus is another subject 
needing careful investigation. Apparently trustworthy bacteriolo- 
gists have reported the finding of this micro-organism in the most 
unexpected places. It has been detected in the soil of localities far 
removed from the habitations of man and has been isolated from 
drinking water supposed to be free from contamination. Further- 
more, its presence has been reported in the stools of healthy persons 

. as well as in those suffering from dysentery and simple diarrhea. It 
must remain for future studies to decide upon the reliabilitj'^ of these 

. reported findings and to attach to them their pi'oper significance , 
should they be found to be true. 

THE ELIMINATION OF THE BACILLUS FROM THE BODY. 

It is important in a study of the etiology of typhoid fever to ascer- 
tain by what avenues the specific micro-organism leaves the body of 
the infected individual. The exhaled air from the lungs of the 
typhoid-fever subject is germ free, as it probably is in all infectious 
diseases. There is therefore no possibility of this disease being 
spread by means of the air exhaled from the lungs. This statement 
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is true only when the exhaled air is free from sputum. In the pneu- 
monias that complicate typhoid fever the Eberth bacillus is found in 
the diseased lungs and may be eliminated in the matter coughed up 
and disseminated through the air in the fine spray that accompanies 
severe fits of coughing. However, the spread of typhoid fever in this 
manner must be regarded as a bare possibility. 

There is no positive evidence that the perspiration from one sick 
with typhoid fever contains the specific bacillus of this disease. It is 
true that this bacterium may be found on the surface of individuals 
sick with this disease, but in such cases the germ owes its presence in 
this locality to contamination of the skin with the stools or with the 
urine. It is i)ossible that under exceptional circumstances this baci llus 
may find its way to the surface from the blood, as it occurs in the 
eruptive spots of typhoid fever. 

The urine of one sick with typhoid fever may or may not contain 
the Eberth bacillus. Several observers have found the living virulent 
bacterium in the urine, especially when this secretion contains albumin. 
In some of these cases it is more than probable that the germ has 
found lodgment in the kidney and has produced more or less exten- 
sive structural changes in that organ. However, the bacillus may be 
abundant in the urine when this secretion contains no albumin and 
when there is no other evidence of structural disease of the kidney. 
Persons recovering from typhoid fever may continue for weeks to 
eliminate in the urine millions of the Eberth bacillus. It sometimes 
happens that a cystitis occurs as a sequel to typhoid fever. In at 
least some of these cases the inflammation of the bladder is due to 
infection with the typhoid bacillus, and this germ in a virulent form 
may after a long time remain in the bladder and render the urine a 
possible source of the spread of tj^hoid fever. Houston ^ has reported 
a case of cystitis of three yeai*s' standing due to the infection of the 
bladder with the bacillus of Eberth. An interesting point in connec- 
tion with the report of this case is that the patient never had typhoid 
fever, but had nursed cases of this disease. Further evidence will be 
needed before we can accept the possibility of an infection of this 
kind. However this may be, the occurrence of the specific micro- 
organism in the urine in cases of typhoid fever is of sufficient fre- 
quency to demand that this secretion be disinfected in every case of 
this disease. Post-typhoidal abscesses may form in various parts of 
the body and may discharge the Eberth bacillus in virulent form for 
months and even years. It is unnecessary to add that infected mate- 
rial of this kind should be burned or otherwise disinfected. The 
necessity for this is evident whether the abscesses be due to the 
typhoid bacillus or to other bacteria. 

The most important avenue for the elimination of the typhoid 
bacillus from the body is through the bowel. Long before the dis- 
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coverj^ of the specific micro-organism of this disease man had learned 
that the stools of typhoid patients contained the infective agent of the 
disease. It had been frequently observed that epidemics of typhoid 
fever resulted from the drinking of water contaminated with the 
stools of those suffering from this disease. The more intelligent 
members of the medical profession recommended thorough disinfec- 
tion of the feces long before the bacillus had been discovered. The 
elimination of the typhoid bacillus in the stools probably begins soon 
after its introduction through the mouth. Indeed, it is quite certain 
that an individual may become the bearer and distributer of the 
infecting agent of tj^hoid fever without developing the disease him- 
self. The specific bacterium finds its way into the small intestines, 
in the contents of which it multiplies rapidly, and this intestinal cul- 
ture may be wholly discharged from the bowels without inducing any 
local lesions. Furthermore, as we have already seen, typical typhoid 
fever may develop and death result without intestinal ulceration. 

We desire to emphasize the fact that the typhoid bacillus may grow 
in the intestines of an individual and pass from the same without 
causing typhoid fever. This is most likely to occur when many irri- 
tative saprophytic germs are taken into the alimentary canal along 
with a few typhoid bacilli. A few hours after infection with such a 
mixed culture the saprophytic germs may cause a profuse diarrhea, 
which sweeps from the intestines the typhoid bacilli. This is proba- 
bly the true explanation of the unquestionable protective effect of 
diarrheas in certain epidemics of typhoid fever. We shall have 
occasion to refer to this later. Moreover, it is probable that a con- 
siderable proportion of adult individuals are to some extent, at least, 
immune to typhoid fever. The specific germ of this disease may be 
transported from one place to another in the intestines of an immune 
man, and when cast out in the stools may become a source of danger 
to others. It is probably in some such way as this that epidemics of 
typhoid fever sometimes appear to originate de novo. 

The stools of individuals sick with typhoid fever constitute the 
most important source for the spread of this disease, and it may be 
stated in a general way that typhoid fever is due to the transference 
of some iDart of the feces of an infected individual to the alimentary 
canal of one susceptible to this infection. This transference in 
exceptional eases may be quite direct, as when a careless nurse soils 
her hands with the dejections from her typhoid-fever patient and eats 
her food without disinfecting her soiled fingers. Generally, however, 
the transference is more indirect and the germs in the infected stools 
may multiply through many generations and be transported by water 
or otherwise through considerable distances. Moreover, as has been 
indicated already, the bacilli may pass through an intermediate host, 
which may be man or one of the lower animals. An immune indi- 
vidual may visit a distant city, the water supply of which is infected 



203 

with the typhoid bacillus, and he may carry this infection to his vil- 
lage home, where it may be deposited in his normal stool, may find 
its way into the local water supply, and cause an epidemic of the 
disease. 

Typhoid bacilli are most abundant in the stools of patients suffer- 
ing from this disease when there is sloughing of the intestinal ulcera- 
tions. However, it should be bonie in mind that typhoid stools are 
infectious often before the individual shows any evidence of the 
disease. In other words, the stool of a man in the incubation period 
of typhoid fever may be laden with the bacilli of this disease. In 
this way every latrine in an encampment may be infected with the 
specific micro-organism of typhoid fever before the disease has devel- 
oped sufficiently in the individual to be recognized clinically. On the 
other hand, the stools may continue to be infectious long after con- 
valescence has set in. So great is the danger of the spread of this 
disease from infected stools that in all cases where fecal matter can 
not be removed bj'^ water carriage, or otherwise, from immediate prox- 
imity with human habitation, all stools, those of both sick and well, 
should be thoroughly disinfected. 

Notwithstanding the fact that the typhoid bacillus is abundant in 
the stools of individuals suffering from this disease, its isolation 
and identification in the feces is one of the most difficult tasks under- 
taken by the bacteriologist. This difficulty lies in the separation of 
the typhoid bacillus from other bacilli, which it resembles in some 
respects and which are present in the stools in much larger numbers. 
The colon bacillus, always present both in normal and typhoid stools, 
grows so abundantly and may resemble the typhoid bacillus so closely 
that the separation of the two is difficult and often impracticable. It 
is unfortunate that we have no reliable method of detecting the 
typhoid bacillus in mixed cultures of this germ and the bacterium 
coli. Such a method would supply us with a more ready and sure 
means for the early recognition of typhoid fever than we now possess, 
and it is to be hoped that future investigations will furnish a practi- 
cal solution of this question. Many devices dependent upon supposed 
cultural peculiarities have been proposed and success has been prom- 
ised many times, but up to the present no reliable, easily applicable 
method for the detection of the typhoid bacillus in stools has been 
discovered. 

LONGEVITY OF THE TYPHOID BACILLUS. 

It must be evident that in studying the problem of the spread of 
typhoid fever it is of the greatest importance that we should know how 
long the specific bacillus of this disease will continue to live and be 
possessed of its specific properties. It is equally evident that when 
seeking for an answer to this question we must know something of 
the conditions under which the life of the organism is to be perpet- 
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uated. We have already seen that in the human body the Eberth 
bacillus may continue to grow and reproduce its kind quite indefi- 
nitel3^ This is shown to be the case in instances of post-typhoidal 
cystitis and abscess. We would not have it understood that we sup- 
pose cases of typhoid fever to be frequently due to infection from these 
sources, and we have mentioned these facts simply for the purpose of 
showing how long an individual may retain the Eberth bacillus in 
some part of his body Certainly there is a possibility of infection 
spreading to others from the germ found in these post-typhoidal con- 
ditions, but such cases must be rare, except when the urine is infected. 
Probably the greatest source of danger in these conditions is to be 
found in the fact that the urine and the stools of individuals who have 
recovered from typhoid fever may continue to furnish the infective 
agent for a long time. 

The living germ has been found in the bodies of men dead from 
typhoid fever after three months. However, the longevity of this 
bacillus in the dead body must be very variable and dependent upon 
a number of conditions which are not likely to be exactly the same in 
any two cases. 

So far as the spread of typhoid fever is concerned, the longevity of 
its bacillus after it leaves the body of the infected man is of greater 
importance than its possible longevity in the body. When material 
containing this germ is spread out in a thin layer and exposed to the 
direct action of the sunlight, the bacilli are soon destroyed. A cloth 
moistened with a culture of the Eberth bacillus and exposed to the 
direct sunlight soon fails to yield a growth when a bit of it is placed 
in a suitable culture medium. However, we must not get too much 
comfort out of the fact that the typhoid bacillus is killed by an expos- 
ure of a few hours to the light of the sun. Practically typhoid stools 
are not spread out in thin layers or otherwise placed in a condition 
necessary for the light to have a markedly germicidal action. In the 
interior of a mass of fecal matter the germ may retain its vitality for 
a long time. It is true that the bacilli, when a small quantity of 
typhoid stool is smeared on a sheet, may be destroyed by a few hours' 
exposure to direct light, but the same material rolled in heavy blankets 
may retain its virulence for many weeks. Complete desiccation soon 
destroys the Eberth bacillus, but it may retain its vitality in relatively 
dry material for a long period. Bits of agar or gelatine cultures placed 
upon cloth, leather, wood, or metal retain the living bacillus for many 
months, and clothing and bedding soiled with typhoid stools may be 
the means of spreading this disease. The experiments of Uffelmann^ 
show that the bacillus may retain its vitality in layers 4 mm. thick on 
wood for thirty-two days, on linen for sixty days, and on woolen cloth 
for eighty days. 

The experiments that have been made in order to determine the 
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longevity of this bacillus in the soil have yielded widely different 
results. This is explained by the fact that no two investigators have 
experimented under exactly the same conditions. When cultures of 
the Eberth bacillus are mixed with dust or pulverized earth of any 
kind and completely desiccated the germs speedily die, but when the 
desiccation is not complete the bacilli may retain their vitality for 
weeks and months. Because desiccation soon destroys the germ of 
typhoid fever, it has been inferred that this disease can not be spread 
by means of particles of dust carried through the air. We will return 
later to a discussion of this point, but it may be stated here that 
particles of dust carried through the air are by no means always com- 
pletely desiccated. Currents of air may and do carry through great 
distances considerable particles of moist dust. Considerable interest 
is attached to the question of the vitality of this organism in the soil 
about sinks and privies containing typhoid stools. After the Franco- 
German war it was found that typhoid fever continued to prevail for 
some years in German garrisons in which German soldiers or French 
prisoners sick with typhoid fever had lived. One interesting case of 
this kind may be referred to. In this instance an epidemic of typhoid 
fever began among German soldiers located in a certain garrison on 
April 4, 1872. During the war these barracks had been occupied by 
French prisoners among whom typhoid fever had prevailed. Large 
sinks had been filled with the undisinfected stools of the prisoners, 
and when full these pits, which were located just outside the bar- 
racks, were covered in with thin layers of earth. The water of a well 
near by had probably become infected from these sinks and caused 
the epidemic in the garrison in 1872. These old sinks were cleaned 
out and the well closed. Four days later the last case of typhoid 
fever occurred in this garrison. 

Recently interesting experiments have been made in England for 
the purpose of determining the longevity of the typhoid bacillus in 
soil. Martin took specimens of dirt from various sources. Some of 
these samples were obtained from localities where it was known that 
the soil was largely contaminated with organic matter and where 
typhoid fever had been endemic; others were obtained from places 
which had not been contaminated by sewage or in any other way. 
These samples of soil were pulverized, placed in Erlenmeyer flasks 
and sterilized, after which they were inoculated with cultures of the 
typhoid bacillus. It was found that the Eberth bacillus grew luxuri- 
antly in the polluted earth, and that flasks containing this soil showed 
active growths of this microorganism after the lapse of 105 days. 
The results obtained with the unpolluted earth were quite different. 
In these soils the germ not only failed to multiply, but after a short 
time it died out. 

Investigations by Klein indicate that the process of nitrification as 
it goes on in soil, favors the growth and development of the typhoid 
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bacillus. Klein had ascertained, as others before him had. done, tl 
sewage is not a suitable medium for the growth of this l>a,cilliis, I 
subsequently he found that by the addition of nitrates to crude se 
age the latter is converted into a more suitable medium for tlie gro^^* 
of this organism. In fact, in this modified sewage the typhoid hacill 
grows abundantly. 

Robertson selected a grass-covered field for his investigfatlori 
Patches of turf were cut and removed from the subjacent soil. At on 
place the ground immediately below the turf was watered witli tli 
bacillus, after which the turf was replaced. In another locality 
inches of the earth beneath the turf was removed and the Ebert 
bacillus sown at this depth; while in a third experiment the gen 
was placed at a depth of 18 inches, the soil, which had been removec 
being carefully replaced after depositing the germ. One hundre 
and thirty days after this had been done the soil under the turf of tb 
infected localities was removed and examined. Robertson foun< 
that in all cases the bacilli had not only retained their vitality, bu 
had multiplied. In the locality where the germ had been placed 1^ 
inches beneath the surface it had grown through the earth above it. 
where it was found widely and abundantly distributed. Some oi 
these plantings were made in July, 1895. During the cold months of 
the following winter no typhoid bacilli could be obtained from the 
soil in which they had been deposited. During the following spring 
these spots were treated with dilute sterile broth in order to furnish 
material for the growth of the germ and, furthermore, for the purpose 
of rendering the conditions similar to those existing in cases of pollu- 
tion with sewage. It was found in the following June, nearly a year 
from the time of the planting of the germ, that those localities which 
had been properly fertilized with the beef broth furnished an abun- 
dant crop of the germ, while areas which had not been so fertilized 
failed to show any growth. 

These experiments indicate that a polluted soil when once infected 
with the typhoid bacillus may retain the infection for a long time, 
and they are quite in accord with military experience, inasmuch as 
it has frequently been found that a healthy I'egiment may speedily 
develop this disease after occupying a site vacated by an infected 
command. The history of typhoid fever among the troops during 
the war of the rebellion furnishes instances of this kind, one or two 
of which may be mentioned. 

The Twenty-third Massachusetts, numbering 900 men, left Massa- 
chusetts in November, 1861, and were encamped at Annapolis, Md., 
until January 8, 1862, the record of health being good during this 
time. The regiment arrived at Roanoke Island February 7, 1862, 
from whence it embarked to Newbern, N. C, arriving at this place 
March 14, 1862. According to the report of the regimental surgeon, 
Greorge Derby, the health of the regiment, in spite of exposure to many 
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hardships, had been good. Arriving at Xewberne the regiment 
occupied an encampment, including tents, abandoneil by a Confederate 
regiment that had suffered severely from typhoid fever. The disea^se 
soon appeared among the men of the Massachusetts regiment (the 
number of days before the appearance of the first case is not stated), 
and during the month of April, 1862, 300 cases developed and 22 
deaths occurred. 

On March 7, 1862, the Tenth New York Cavalry moved into barracks 
at Perryville, Md., which had recently been vacated by the Fourt-eenth 
U. S. Infantry. The latter regiment had suffered largelj' from typhoid 
fever during the month of February, 1862. The barracks were thor- 
oughly cleaned, drains opened and improved, and an excellent spring, 
which was exempt from any source of pollution, was found. The 
Fourteenth Infantry had used water from a well only 6 feet deep and 
this had been supposed to be the source of the tj-phoid fever. Notwith- 
standing the precautions taken bj' the New York regiment, diarrhea 
and so-called malarial fever soon api)eared. On March 26, 1862, the 
New York regiment was moved across the bay to Havre de Grace, and 
the following morning numerous cases of so-called remittent fever 
reported at sick call and soon diarrhea became epidemic in the com- 
mand. The monthly report of sick and wounded for April shows 28 
cases of remittent fever and 2 cases of typhoid fever. It can hardly 
be doubted that all these cases of fever were in reality typhoid, and 
that they were contracted through the occupancy of an already infected 
locality. 

The following illustrates British experience in India bearing on this 
point: In January, 1890, a battalion of a South Wales regiment occu- 
pied a certain site at Bareilly, and while there suffered severely with 
typhoid fever. On account of this outbreak this battalion was moved 
to another location. In the following November a battalion of the 
Royal Munster Fusiliers came to Bareilly and was located on the spot 
occupied by the South Wales regiment nine months before. Within 
three weeks after occupation of this locality by the Fusiliei's cases of 
typhoid fever began to develop. After consultation it was decided to 
move the camp 1^ miles farther west; when this was done the epidemic 
abated. 

That the floors, furniture, and bedding of barracks may become 
infected with typhoid fever and may continue to endanger the life and 
health of its occupants for a long time is abundantly shown in the 
records of military surgeons. The following report by Chour, a Rus- 
sian medical officer, is an instance: A typhoid epidemic appeared 
in two infantry regiments garrisoned at Jitomir. All the soldiers of 
these two regiments obtained their drinking water from the same 
source. One regiment had in 1885, 9.6, and in 188G, 3.2 per mille cases 
of typhoid fever. The second regiment had during the same time a 
similar proportion of cases, but in one company of the second regiment 
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14 out of 90 men were stricken with tj^phoid fever. The extraor- 
dinary number of cases of this disease in this company led to the 
supposition that the. part of the garrison occupied by these men was 
specifically infected. In December, 1886, the room occupied by this 
company was vacated and subjected to thorough disinfection. The 
walls, the floor, and the furniture of the room, also the clothing of the 
soldiers, were disinfected. After this had been done this company 
was allowed to return to its own quarters. In 1887 the number of 
cases of typhoid fever in this company was reduced to 1.7 per mille, 
and in 1886 there was not a case. However, during the same time, 
typhoid fever increased among the soldiers occupying parts of the gar- 
rison which had not been disinfected. The disappearance of the dis- 
ease among the soldiers that occupied the disinfected quarters and its 
persistence and increase among the soldiers in the undisinfected quar- 
ters led Chour to conclude that the typhoid bacillus was disseminated 
through the dust in the rooms. It may be that the bedding and cloth- 
ing of the soldiers were soiled with typhoid stools, and the bacilli may 
have been transferred from these soiled articles to the alimentary 
canal by means of the fingers, or it is possible that the dust from the 
infected clothing carried the specific bacillus through the air which 
was inhaled by the occupants of the room. This and other equally 
striking instances of garrison infection show the necessity of thorough 
disinfection of quarters infected with typhoid fever. 

It will be seen from the above that both experimental evidence 
obtained with pure cultures of the bacillus and epidemiological observa- 
tion in the study of typhoid fever show that infected things and places 
may remain sources of danger for weeks and months. These facts 
have not been sufficiently impressed upon the medical profession, and 
the necessity of thorough disinfection of soiled clothing and bedding, 
etc., has not been appreciated. The history of outbreaks of typhoid 
fever among our soldiers, as detailed in this report, will emphasize 
the necessity of giving more attention to disinfection after typhoid 
fever. 

Since epidemics of typhoid fever are frequently spread by means of 
drinking water, the longevity of the bacillus in this medium is of con- 
siderable importance. Many experiments have been made for the 
purpose of obtaining information on this subject. Evidently the con- 
ditions influencing the life of the bacillus are not likely to be identical 
in any two sources of water supply. In distilled water and sterilized 
drinking water obtained from springs, wells, rivers, and lakes, and 
kept at ordinary room temperature without exposure to direct sun- 
light, the typhoid bacillus may rapidly multiply and may retain its 
vitality for three or four months. Exposure of infected water in 
shallow vessels to direct sunlight hastens the destruction of the bacilli. 
A like effect is produced when the water is frequently and violently 
agitated. In ordinary unsterilized water the conditions that influence 
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the life of the typhoid bacillus are many and varied. In the first 
place, the chemical composition of the water is not without effect 
nx>on the longevity of the t}3)hoid bacillus. As has already been 
stated, sewage ordinarily does not form a good medium for the growth 
of this germ, but, as Klein has shown, the addition of nitrates renders 
the growth abundant, and that processes of nitrification are constantly 
going on in polluted water is shown by the presence of nitrites and 
nitrates. Evidently the kind and number of other germs present in 
a foul water have much to do in determining the longevity of the 
typhoid bacillus in such mixed cultures. Some of the ordinary water 
bacteria undoubtedlj'^ hasten the death of the bacillus, owing to the 
fact that the conditions of growth are more favorable to the former 
than to the latter. However, experimental evidence on this point is 
not always conclusive, because the water bacteria are present in rela- 
tively much greater numbers than the typhoid bacillus, and failure to 
detect and isolate the latter is not always convincing proof of its 
absence. In fact, the detection of the typhoid bacillus when added 
in small amount to a large volume of water containing numerous 
germs of different species is by no means an easy task, and so far as 
the detection of this organism in natural waters suspected of having 
caused typhoid fever is concerned, it is doubtful whether anyone up 
to the present time has succeeded in isolating from such water a typ- 
ical Eberth bacillus. It is not to be inferred from this that the typhoid 
organism is not present in such waters, but the difficulty lies in its 
separation and specific identification. Moreover, it is altogether 
probable, indeed we may say quite certain, that after the Eberth bacil- 
lus has grown for several generations in water it shows cultural varia- 
tions from the typical bacillus obtained from the spleens of persons 
dead from typhoid fever. 

Westcott ^ reports a ease of apparently great longevity of the typhoid 
bacillus in water. He states that he was able to trace 19 cases of 
typhoid fever to a well drawing its supply from a sewage-contaminated 
area. On closing the well the epidemic ceased, but on reopening it 
for the purpose of obtaining water for laundry purposes another case 
occurred. The well had been closed twenty months, and during this 
time the conditions were such that the introduction of further con- 
tamination was improbable. 

The belief that commercial table waters are always safe is by no 
means justified. Many of these are ordinary waters taken from 
diverse sources and charged with carbonic-acid gas. In such a water 
the typhoid bacillus may retain its vitality for a long time. It must 
be evident that the purity of a commercial table water depends upon 
its source and the care and skill exercised in handling it. It may be 
remarked here, parenthetically, that some of the commercial waters 
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sent to Sternberg Hospital, at Chickamaiiga, in 1898, contained a suf- 
ficiently large number of germs to condemn their use. In fact, they 
contained more germs per cubic centimeter than the waters obtained 
from springs and wells in and about the park. We do not mean to 
say that the typhoid bacillus was found in any of these commercial 
waters, but we do mean to say that they were too filthy to be used as 
drinking water. 

In certain liquid foods, such as milk, bouillon, and broth, the 
typhoid bacillus may retain its vitality for months. This is true 
whether the food be sterilized or unsterilized at the time of the intro- 
duction of this organism. When deposited on solid food, such as 
potatoes, bread, and meat, the typhoid bacillus may retain its vitality 
as long as such foods are likely to remain palatable. In other words, 
this bacterium, when deposited on such foods, may retain its virulence 
until putrefactive changes become markedly advanced. We will 
return later to a discussion of the spread of typhoid fever through 
infected articles of food. 

Since the Eberth bacillus forms no spores, it is easily destroyed by 
a sufficiently high temperature. In boiling water it is instantly 
killed, and a like result is obtained by a ten minutes' exposure to a 
temperature of 60° C. Low temperatures prevent multiplication, but 
do'uot destroy the bacilli. They may remain frozen in ice for months 
without appreciable loss in vitality or virulence. Furthermore, alter- 
nately freezing and thawing of cultures of this bacillus repeated indefi- 
nitely are apparently without effect. The evidence that certain small 
epidemics of typhoid fever have been due to infected ice is quite 
positive. 

'Prom the preceding statements it must be evident that the typhoid 
bacillus is capable of retaining both vitality and virulence for months 
after it has been discharged from the body. Not only is this true, but 
It may multiply both in the soil and in water. 

THE DISSEMINATION OF TYPHOID. 

(d) Transported by man. 

Man himself is the most active agent in the dissemination of this 
disease. He may carry the specific virus in his alimentary canal, on 
his person, or in his clothing. In this way the germs of the disease 
may be carried hundreds and thousands of miles and may be widely 
distributed. An infected recruit may plant the specific bacillus of 
this disease in every latrine in his regiment before he is suspected of 
having the disease himself. So widespread is t3'^phoid fever that in 
assembling a regiment of volunteers it may be assumed that amon^ 
these men there are one or more infected with this disease. Practically, 
typhoid fever is always imported into military camps, and having been 
thus introduced it too frequently finds conditions favorable for its 
spread. 
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In the history of the war of the rebellion there is but little informa- 
tion concerning the importation of typhoid fever, more attention being 
given to general reports concerning hard service, inclemency of the 
weather, and insanitary conditions in camp as connected with the 
prevalence of this disease. More importance is attached to exposures, 
hardships, the unaccustomed mode of life of the young soldiers, over- 
crowding and bad ventilation, than to importation of the disease from 
the localities where the men were recruited, although this is occa- 
sionally suggested. The absence of special reports on the causation 
of typhoid fever in the camps was attributed to the difficulties attend- 
ing an investigation into the origin and transmission of this disease, 
owing to the existence of unknown and unsuspected factors. 

When the Franco-German war began every corps of the Grerman 
army was infected with typhoid fever, and the second division of the 
Eleventh Corps was having at that time a marked epidemic of this 
disease. The following figures show the number of cases of typhoid 
fever in each corps of the Prussian army on June 15, 1870: 
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The infection was not confined to the Prussians, but extended to 
every contingent of the German army. The seeds of the disease car- 
ried with them rapidly bore fruit, especially among the troops besieg- 
ing Metz and later among those besieging Paris. Within less than 
two months after war was proclaimed, typhoid fever had extended so 
widely among certain divisions of the German troops, notably in the 
Eleventh Corps of the Prussian army and in the Wurtemburg division, 
that more than 15 per cent of the men of these commands were sick 
with this disease. The total number of cases among the under officers 
and men in the German army during the Franco- German war amounted 
to 73,396, which is equivalent to 9.31 per cent of the average strength 
of the army. It will be remembered that the invasion of France began 
about the middle of July, 1870. During the second half of this month 
the total number of cases in the German army was 345, less than the 
average for preceding years of peace. In August the number percep- 
tibly increased, amounting to 2.6 per thousand, but this was not suffi- 
cient to cause any alarm, and up to the beginning of September it 
could not be said that there was an unusual prevalence of this disease. 
However, early in this month there was an explosive outbreak and the 
cases ran up to 12,463, which was equivalent to 15.3 per thousand. 
October showed 17,253 new cases. In this month the epidemic reached 
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its climax, fell slowly until January, 1871, and more rapidly to June, 
but at the last-mentioned date it had not reached the peace level. 
During the fall of 1870 there was not a regiment in the German army 
free from typhoid fever. In addition to the importation of typhoid 
fever, the Germans invaded a country in which this disease was then 
and is at all times practically endemic. However, the point which we 
wish to emphasize here is that the invading army transported typhoid 
fever with it, and that from seeds thus carried the disease spread until 
no regiment remained free from it. 

Typhoid fever may be transported along with an army into regions 
where man has never previously been. This was illustrated in the 
Afghan war, from 1878 to 1880. Several of the encampments of the 
English soldiers during this invasion of Afghanistan occupied posi- 
tions probably never before occupied by human beings. It is not at 
all likely that the water, which was obtained from mountain streams 
in the invaded region, was specifically contaminated with the virus 
of typhoid fever; nor was it likely that the virgin soil covered by 
these encampments was infected, except as it became so by occupa- 
tion, and yet tj^phoid fever occurred at nearly every station occupied 
by the English troops. Only one explanation of the prevalence of this 
disease in these places seems possible. It is known that the English 
troops which had been encamped in various parts of India were widely 
infected with typhoid fever when the invasion of Afghanistan was 
begun. A similar experience is furnished by the history of French 
expeditions in northern Africa. In the Gran campaign in 1885 French 
commands encamped in desert stations never before occupied, and 
in these typhoid fever not only appeared, but acquired epidemic 
proportions. 

In the Suakin expedition of 1885 every precaution was taken to 
insure a pure water supply for the troops. In fact, all the drinking 
water was distilled. ISTotwithstanding this fact typhoid fever pre- 
vailed quite extensively. At least one regiment, the East Surrey, 
joined the expedition already infected with typhoid fever. It is more 
than likely that these men infected the latrines and that flies aided 
in the distribution of the disease. 

In the expedition for the relief of Chitral, from March 28 to August 
24, 1895, typhoid fever was carried along with the English soldiers. 
The first recognized case of this disease occurred April 29, although 
this had been preceded by several other cases the diagnosis of which 
had been doubtful at the time and which had been transferred to base 
hospitals, proving later to be typhoid fever. The expedition con- 
sisted of two regiments, with a total strength of 1,601 officers and 
men. After battles at Malakand and Kahr, April 3 and 4, these regi- 
ments were encamped at Kahr, in the Swat Valley, 2,000 feet above 
sea level. The health was good at first, but with the increasing heat 
the men, who were very much crowded together in small single fly tents. 
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began to suffer from malarial fever, and typhoid fever soon made its 
appearance. From April 29 to August 4, the time of the arrival of 
the expedition at Laram Kotal, 172 eases, with 39 deaths, were reported. 
In regard to this epidemic, Surgeon Major-General Mansell makes the 
following statement: 

The first case * * * on April 29 was probahly imported from India. Once 
the disease was introduced into such camps as the troops occupied first at Kahr, 
And later on at Laram Kotal, and bearing in mind the predisposing influences of 
climate and other conditions of the former place in May, when the men were 
inactive, the hard work they subsequently underwent road making, the gradual 
louling of the soil through the extension of latrine trenches, the inadequate con- 
servancy arrangements due to the want of a sufficient establishment, it is not 
difficult to account for the rapid spread of the disease. The milk and bazaar sup- 
plies were, of course, liable to suspicion, but both were under strict supervision, 
and the outbreak can not, in my opinion, be attributed to them. The water sup- 
ply, which was bad at Kahr, may also be disregarded as the cause, as when the 
troops moved to Laram, where the supply was excellent, the epidemic increased 
in virulence. I attribute the disease to the fouling of the ground, inevitable in 
camps, the lack of sufficient conservancv establishments, the contamination of 
food, etc., through the agency of dust and flies, and the necessary crowding, dirt, 
and intimate contact in which the men lived, often 1 think carrying the infective 
^erm from one to another. The absence of these last conditions goes far to 
explain the remarkable immunity from the disease that the officers enjoyed. 

When the English invaded Egypt in 1882, some of the regiments 
which had been withdrawn from Mediterranean stations, and which 
constituted a part of the army of invasion, were infected with typhoid 
fever before leaving their stations. Soon after disembarking at 
Ismailia occasional cases of typhoid fever began to appear. The dis- 
ease was at first diagnosed remittent fever, but as it did not yield to 
quinine in full doses, two autopsies were held, and these showed the 
lesions of typhoid fever. From Ismailia the disease accompanied the 
troops until the army took up its permanent camp at Cairo, at which 
place it culminated in a serious epidemic. The camp sites of the 
several regiments were situated on sandy soil and were some distance 
apart, and the latrines were easily dug and regularly filled up; fre- 
quent inspection failed to show any sanitary defect. All excreta 
from fever patients, as well as bedding and clothing used by them, 
were at once disinfected. The excreta were deposited in a special 
pit ; all the water was boiled and filtered. Notwithstanding this, many 
of the hospital corps men contracted the disease in removing the 
excreta of patients. On the march from Ismailia to Cairo the troops 
drank canal water; but that this water did not occasion the epidemic 
appears to be borne out by the immunity from typhoid fever enjoj^ed 
by the Indian contingent and the Seafortli Highlanders, although 
using the same water. The Manchester regiment also, which garri- 
soned Ismailia — the termination of the canal — and used this water, had 
only one case. The Household Cavalry and the Fourth Dragoon 
Guards which were in the desert during the whole of the campaign, 
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having hard work, suffering much exposure, drinking bad water, and 
living in insanitary camps, suffered comparatively little. The Seventh 
Dragoons and the Nineteenth Hussars remained long in camp at Cairo 
and suffered greatly, the disease being most prevalent among them 
during the months of November and December. 

According to Surgeon-Major Tarrant, the epidemic of typhoid fever 
which prevailed among the English and native troops in the Zulu 
war (1878-79) was imported into Fort Pearson from Thring's Post 
and Saccharine. In regard to the same epidemic, Major Hodgson 
states : 

Nnmbers of men came from Fort Chelmsford with remittent and simple con- 
tinued fever, of which a large portion proved to be enteric. In a general way, 
though a large proportion of the fevers were returned as simple continued, my 
impression is that nearly all of the cases were enteric of the milder or more severe 
type. From such inquiries as 1 was able to institute, I concluded that enteric 
fever was originally brought from Durban and was carried by the troops to the 
various stations where it broke out, and that in all cases it was aggravated by the 
gathering together of a large number of men and cattle, and the insanitary state 
which always accompanies such conditions. 

The history of mining expeditions also gives us instances of the 
transportation of typhoid fever to places far remote from the perma- 
nent habitations of man, as is illustrated by the epidemic at Dawson 
City, on the Yukon, in January, 1899. Indeed, the history of this 
disease justifies us in stating that wherever and whenever men con- 
gregate and live without adequate provision for disposing of their 
excrement, there and then typhoid fever will appear. This seems to 
be so universall}^ true that manj'^ men who have been engaged in the 
study of the epidemiology of this disease have come to agree with 
Murchison in his pythogenic doctrine concerning the origin of this 
disease. Thi^ theory supposes that typhoid fever may be generated 
independently of a previous case by the fermentation of fecal and 
other forms of organic matter. This conclusion results from the 
difficulty generally experienced in tracing the introduction of the 
disease. To this point we have given especial attention in our report, 
and we have traced typhoid fever into every encampment in which 
it became epidemic and, as already stated, man himself is the most 
active agent in the dissemination of this disease. It is he who carries 
the specific virus about his person into all congregations of men. 
He deposits this virus in his excrement, and it is thence distributed 
in various ways among his fellow-men. 

(6) Dissemination of typhoid fever through the air. 

Is typhoid fever ever disseminated through the air? This is a ques- 
tion to which diverse answers have been given. Our present knowl- 
edge of the etiology of this disease gives no support to the old belief 
that it may be caused by the inhalation of gases from decomposing^ 
organic matter. In the first place, infection can result only from the 
specific germ, and no amount of decomposing matter in which this- 
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iiiuism irt iiot present can cause the disease. In the second place, 
e specific cause of typhoid fever in a particulate body aod not a 
IS. Inhalation of gases from putrid mat«rial may cause iiitoxiva- 
i»n. l>ot not. infection. Many of the eases reported by older writers, 
i^rhich t5T>hoid fever was believed to l>e due to the inhalation of 
L-^-s from putrid matter, were, as we can now see, not instances of 
isfeetion. As an illustration of this, we may mention the Olapham 
Identic as reported by Murchison. Twenty out of twenty-two 
 hoolboys, who watched the opening of a pit that contained a 
Ar^e amount of decomposing organic matter and which had been 
|i>se<l for some years, were within three hours prostrated with voniit- 
115 and diarrhea. Two died, one within twenty-three and the other 
•ilhin twenty-five hours. Post-mortem examination showed acute 
•welling of Peyer's patches and the solitary follicles with slight ulcera- 
nm of these structure-s, together with congestion of the mesenteric 
^ands. These were diagnosed as cases of typhoid fever, but we now 
Enow that they were instances of acute poisoning with noxious ga^es. 
In the third place, the typhoid bacillus is generally destroyed by 
'rther germs or their products in material sufficiently advanced in 
putrefaction to give off unpleasant odors. The oldest cultures of the 
koillus are free from disagreeable smells, and infection with typhoid 
fever is not likely to result from ingestion of putrid matter. Unfor- 
timately, there is nothing about food or drink infected with this 
germ to indicate to the unaided senses the presence of such infection. 
Water containing the typhoid bacillus may be clear, sparkling, and 
of pleasant taste. Milk infected with this micro-organism reveals no 
peculiarities either to taste or sight. A fly may deposit typhoid bacilli 
upon a cooked potato without rendering this article of food less pala- 
table to the consumer. We wish to emphasize the difference between 
the question now before us as to whether or not typhoid fever may be 
disseminated by infected particles of dust carried through the air and 
the older idea that it was spread by the agency of gases given off 
from putrid material. Such gases are generally germ free. In fact, 
we may state as a bacteriological axiom that gases given off from 
putiefying organic matter contain no germs. Certainly this is gen- 
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first cites the article by the Russian military surgeon, Chour, con- 
cerning the garrison at Jitomir, to which we have already referred. 
We have pointed out that Chour's conclusion that the typhoid bacil- 
lus was disseminated through the dust in the rooms of the garrison 
is not altogether justified. It may be that the bedding and clothing 
of the soldiers were soiled with typhoid stools, and the bacilli may 
have been transported from these soiled articles to the alimentary 
canal by means of the fingers. Of course it is possible that the dust 
from the infected clothing, or that deposited on the floor, walls, or 
furniture, did carry the specific bacillus through the air which was 
inhaled by the occupants of the room. Certainly it must be admitted 
that the report of this epidemic is of value and shows the necessity of 
the thorough disinfection of quarters infected with typhoid fever; 
but it does not furnish positive proof that the infection was carried 
through the air. 

The second citation by Germano is a report by Favier. On August 
26, 1886, a regiment of dragoons in which there had been no typhoid 
fever, left Compiegne for the annual maneuvers. From the above- 
mentioned date until September 6 of the same year one-half of this 
regiment was quartered at the village of Cuvilly, while the other half 
was divided between Neuville and Ressous. On the last-mentioned 
date the troops reunited at Compiegne. On September 11 a dragoon 
who had been quartered at Cuvilly was taken with typhoid fever. 
From this time up to October 2 of the same year 8 other cases ap- 
peared in this half of the regiment, while only 2 cases appeared in 
the other half, and the first of these had its initial date October 5. 
Investigations show that during the stay of the troops at Cuvilly 
there were 3 cases of typhoid fever in a family at that place. The 
soldier who first contracted typhoid fever had been quartered in this 
house, and the next 2 cases to develop this disease were men who had 
visited this house. Fevier concludes that typhoid fever was spread 
in these cases through the air. He thinks that the man quartered in 
the infected house at Cuvilly received the infection through the air 
inhaled at that place, and that the soldiers visiting this house were 
infected in the same way, and that the disease spread to the half of 
the regiment which had not been at Cuvillj" through the air. It seems 
to us that this conclusion is by no means warranted in any of these 
cases — at least such a conclusion does not necessarily follow from the 
facts as stated above. The soldier quartered at the house of the sick 
may have been infected by personal contact with the sick, through 
his drinking water or through his food. All of these possible meth- 
ods of infection are also applicable to the men who visited this house. 
These men may have carried the infection in their clothing or on their 
persons to their comrades who had not visited the house. When the 
halves of the regiment were united in the common barracks at Com- 
piegne, common drinking cups may have become infected by personal 
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contact and may account for the spread of the disease. For these 
reasons, we are inclined to reject this report as evidence that typhoid 
infection may be disseminated through the air. 

The third report cited by Germano is equally unsatisfactory. Olli- 
vier states that a girl sick with typhoid fever was placed in a hospital 
ward in which there were no other cases of this disease. Soon there- 
after two other patients in the same ward developed typhoid fever. 
One of these occupied the bed by the side of the first patient and the 
other a bed opposite. In order to prevent further dissemination of 
the disease, the ward was vacated and thoroughly disinfected. The 
disinfection of the ward was certainly justified, but the conclusion 
that the disease was spread through the air is by no means warranted. 
It is more than probable that attendants carried the germs on soiled 
fingers from one patient to the other. The history of these cases 
teaches, as similar instances likewise indicate, that it is not safe to 
place typhoid-fever patients in a ward occupied by those suffering 
from other diseases; or, in other words, it teaches the desirability of 
the isolation of typhoid cases, but certainly it furnishes no positive 
proof that typhoid fever may be disseminated through the air. 

Lecuyer describes a small epidemic of typhoid fever in Vassognes, 
in which village there had not been a case of this disease for several 
years. The corpse of a woman who had died from typhoid fever at 
Rheims was brought to Vassognes for burial. The body had not been 
embalmed and was transported in a simple wooden coffin and at the 
time of burial was in an advanced stage of decomposition. A few 
daj^ later, three children of the dead woman came from Rheims to Vas- 
sognes. These soon sickened with typhoid fever, and the disease 
spread until it had infected many other persons in the village. The 
author concludes from the fact that Vassognes had long been free 
from typhoid that the germs were disseminated through the air. His 
conclusion that the water of the village was not the source of infection 
is justified, but his belief that the disease was spread through the air 
is only an assumption. Soiled hands and clothing were more likely 
factors in the spread of the infection. 

Dewolz reports certain cases that occurred at Eaux Bonnes. In 
July, 1886, a woman from Paris came to a hotel in this village, whei^e 
she soon developed typhoid fever. The disease ran a normal course, 
and terminated after four weeks in recovery. A short time after 
this, three daughters of the proprietor of the hotel were taken sick 
with typhoid fever. Beyond these cases the epidemic did not spread. 
Before the coming of the woman from Paris there had been no case 
of typhoid fever in the village. Bacteriological examination of the 
drinking-water supply showed it to be of unquestionable punty. The 
air of the room occupied bj^ the girls communicated through a covered 
passage with that of the sick chamber of the woman. Moreover, the 
door of the priv^^ in which the dejections of the sick woman were 
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thrown, without disinfection, opened into the same passage. The 
author concludes that the disease germs were carried through the air. 
This conclusion does not necessarily follow. It may have been that 
those attending the sick woman handled the food of the children with- 
out disinfecting their hands. 

Passing over a number of other reports collected in the review of 
the literature by Germane, we come to that of Froidboise. The mili- 
tary station of St. Bernard lies about 2 miles south of Antwerp and 
1,800 meters from the point where the Rupel flows into the Schelde. 
Usually there are four regiments of infantry located at this place. 
For three years there had not been a case of typhoid fever among the 
soldiers in these barracks, when in August, 1892, a severe epidemic 
appeared. The initial date of the first case was August 22 and of the 
last case October 20. The water supply was not changed nor were 
the barracks disinfected. The explanation given by Froidboise is as 
follows : On account of some engineering work which was being done 
in the Schelde at the mouth of the Rupel, the latter stream overflowed 
its left bank and distributed a large amount of sewage brought down 
from Brussels and Mechlin. The receding water left a thin deposit 
scattered over several thousand acres of land. As this deposit con- 
sisted of sewage from Brussels and Mechlin, it is more than likely 
that it contained the typhoid bacillus in large numbers. As has been 
stated, the epidemic began August 22 and ended October 20. From 
August 12 until October 10 the direction of the prevailing wind was 
such that it would carry the dust from the drying deposit toward and 
into the garrison. Before and after the dates mentioned above, the 
wind was in the opposite direction. It seems to us that this is the 
most interesting report among those collected from medical literature 
by Germane. As has been stated, the water supply to the soldiers in 
the barracks was not changed before, during, or after the epidemic. 
Neither could the disappearance of the disease be attributed to disin- 
fection, because this was not practiced. The question is whether or 
not the typhoid bacillus can be carried in particles of dust suspended 
in the air through a distance of 1,800 meters. Germane concludes 
that this is impossible, but we will return to this question later. 

Germane quite properly divides the above-mentioiied and similar 
reports collected by himself into three groups. In the first group he 
places those instances in which it was probable that the disease was 
disseminated by direct contact with the sick, leading to soiling of the 
hands or clothing with the infected dejections. In the second group, 
he thinks that indirect contact through persons with soiled hands or 
through infected clothing or bedding or other agents is a more likely 
explanation than dissemination through the air. As an instance of 
cases coming in the second group we will give one reported by Gielt. 
A man while away from home contracted typhoid fever and returned 
to his native village, in which there had not been a case of this dis- 
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ease for a long while. The nndisinfected feces from this man were 
thrown upon a dung heap. Some weeks later 5 men carted away this 
material and later -4 of these developed typhoid fever and the fifth 
suffered from intestinal catarrh, accompanied by enlargement of the 
spleen. The undisinfected dejections from these men were thrown 
upon another dung-heap. A few months later 2 men removed this 
matenal, and of these 1 developed typhoid fever. Brouardel, who 
reported these cases for Gielt, supposes that the typhoid bacilli were 
disseminated through the air from decomposing dung heaps. Ger- 
mano thinks it more probable that the men engaged in this work 
soiled their hands and in this way transferred the bacilli to their 
mouths. This is highly probable, but certainly we can not positively 
state that particles of dust were not inhaled by the men who were 
engaged in loading and unloading the infected material. In order to 
arrive at any opinion concerning the probability between the possible 
avenues of infection in these cases, we would have to know more than 
we do concerning the amount of moisture in the material when it was 
removed and the strength of the wind prevailing at the time. In the 
third group Germane places those cases in which the germs are sup- 
posed to be disseminated through the air, because no other explana- 
tion seems probable; but he states that in many epidemiological 
investigations the cause of the spread of the disease remains unknown^ 
because we can not ascertain all the conditions. 

After reviewing the literature as stated above, Germane endeavors 
to decide the question concerning the possible dissemination of 
typhoid bacilli through the air experimentally. In his investigations 
he finds that typhoid bacilli mixed with dust from different sources 
and thoroughly desiccated speedily dies, and he concludes that air 
infection through many hundred meters, as supposed by Froidboise 
in the cases that occurred in the military garrison near Antwerp, is 
impossible. In our opinion Germano's experiments confirm what was 
already well known, that the typhoid bacillus is speedily deprived of 
life by desiccation, but they do not convince us that dissemination of 
the living germ in particles of partially dried dust may not be carried 
even distances of several hundred meters and deposited upon the 
food, in the drinking water, or inhaled. 

More recently, Neisser has shown that dust infected with the typhoid 
bacillus maj^ be carried by a current of air moving at a rate of 1.7 
centimeters per second through a distance of 680 centimeters and 
there deposited with the germ, still possessed of vitality. However, 
he concludes that since this germ is not transported to a distance of 
more than 680 centimeters by the air moving at a rate which gen- 
erally prevails within a room, that typhoid fever can not be considered 
a dust disease, but is nearly so. It will be seen that this conclusion 
has reference only to the possibility of the typhoid bacillus floating 
through the air of a closed room ; but even within doors the air often 
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moves with a velocity many times greater than 1.7 centimeters per 
second. Especially is this true when the movement of the air within 
the room is influenced by drafts from windows, doors, and ventilating 
flues. Thus we find that there is a possibility of typhoid infection 
from the inhalation of the air of a room in the dust of which the spe- 
cific bacillus of this disease exists. Partially dried typhoid stools on 
the floor may be sufficiently comminuted to form an infected dust, 
which may float through the air, be deposited on food, find its 
way into uncovered receptacles of water or milk, or be directly 
inhaled, find lodgment in the nose and pharynx, and finally reach ' 
the intestines. 

While all of this is possible within a closed room, the danger of 
air infection with typhoid fever must be greatly increased in military 
life, where food and drink are often exposed for hours to an atmos- 
phere laden vnth dust, possibly infected with the typhoid bacillus. 
As we shall have occasion to state later, the surface of the ground 
about many of the regimental encampments at Chickamauga in 1898 
was so covered with fecal matter that it was impossible to walk 
through those places without soiling the feet. So prevalent was 
typhoid fever at Chickamauga that much of this fecal matter must 
have contained the Eberth bacillus, and it seems hardly possible that 
the great clouds of dust in which the men lived could have been free 
from this infection. The shell roads through the encampments at 
Jacksonville were ground by the heavy army wagons into an impal- 
pable dust several inches thick. Along these roads scavengers carted 
in half barrels fecal matter containing the typhoid bacillus. The 
contents of these tubs frequently splashed over and fell in this dust. 
On each side of these roads soldiers were encamped, and manj^ mess 
tables were in close proximity to the roads. Local whirlwinds some- 
times caught up large quantities of this dust and carried it consider- 
able distances. After seeing these things, we feel that we can not 
exclude the dust as a probable carrier of the typhoid infection, not- 
withstanding the fact that it would probably be a very difficult thing 
to scientifically demonstrate that the disease was disseminated in 
this way. 

(c) The influence of the soil in the dissemination of typhoid fever. 

There is an old and widespread belief that many of our ills come 
from the soil, and man has always been inclined to attribute his mis- 
fortunes to locality. That this idea has not disappeared is shown by 
the fact that many of the soldiers encamped at Chickamauga in 1898 
repeated the story that the name of the place is an Indian word mean- 
ing "river of death," and that thelocality was naturally an unhealthy 
one. Furthermore, that some of the surgeons shared in this belief in 
the special virulence of the locality was evidenced bj^ the fact that 
they designated the continued fevers that developed among the soldiers 
j as "Chickamauga fever," and claimed that it was different in many 
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respects from any fever known elsewhere. Of course, it is true that 
there are iinhealthfiil localities, but the most salubrious place can be 
rendered unfit for human habitation when soiled by the excretions 
of man. As we shall see later, the surface of Chickamauga Park 
did become largely contaminated, and the locality certainly was, in 
the late summer of 1898, an unhealthy one, but this was not due to 
natural conditions, and there is not the slightest evidence that the 
soil of this locality is naturally productive of typhoid fever. Had 
the same troops been encamped in the most healthful spot in the 
world, and had they shown the same disregard of camp sanitation, 
there is no reason for believing that they would have fared any better 
than they did in Chickamauga Park, which is in truth naturally a 
most salubrious locality. 

There is an old theorj^ concerning the relation of the soil to the 
causation of typhoid fever which still has many advocates. This 
theory supposes that decomposing organic matter in the soil passes 
through a ripening process by means of which the typhoid poison is 
either generated de novo or is greatly increased in virulence. Refer- 
ence has already been made to the pythogenic theory of Murchison, 
and this, in a more or less modified form, has been accepted and is 
advocated by many prominent epidemiologists, especially those with 
military experience. It is believed that different soils vary in their 
adaptability to harbor, grow, and ripen this poison. The believers in 
the pythogenic doctrine are divided into two groups: (1) Those who 
hold that soil contaminated with any fecal matter will generate the 
typhoid poison; (2) those who believe that the introduction of the 
specific bacillus is necessary, but that this undergoes a ripening pro- 
cess in the soil by means of which its virulence is greatly augmented. 

Scientific support of the theory of the ripening of the typhoid poison 
in the soil has been found by the investigations of Pettenkofer into 
the etiology of typhoid fever in Munich. During the first half of the 
present century typhoid fever was continuously endemic in Munich. 
This city is situated on a bed of gravel and marl, and during the time 
mentioned fecal matter was deposited in pits and allowed to percolate 
into the soil from which the drinking water, collected in shallow wells 
and surface springs, was taken. With our present knowledge of the 
etiology of this disease we would suppose, with the above-mentioned 
conditions existing, that the drinking water was specifically contami- 
nated. However, Pettenkofer, from his very careful studies of the 
distribution of the disease, came to the conclusion that its prevalence 
was not due to contaminated water. After many years of careful 
and skillful investigation, he found that the prevalence of typhoid 
fever varied inversely with the height of the ground water under 
the city. The nearer the ground water came to the surface, the less 
typhoid fever; with the fall of the level of the ground water the 
number of cases of typhoid fever increased. He concluded from this 
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that the deeper layers of the soil contained putrefactive material in 
which the typhoid-fever poison undergoes a ripening process, and 
that the ripened germ passes from the soil into the air and is inhaled 
by susceptible persons. When the level of the ground water is high, 
the putrefying material in which the ripening process is supposed to 
be going on is covered by the water and its escape into the air is 
prevented, while a fall in the ground water leaves the putrefying 
substances uncovered and the poison passes into the air. It will be 
seen from these statements that Pettenkofer believes that the spe- 
cific poison must be present, but that this undergoes in the soil 
changes by means of which its virulence is augmented. If this the- 
ory be true, it should hold good for other cities as well as for Munich, 
and numerous investigators have found that elsewhere this supposed 
relation between ground water and the prevalence of typhoid fever 
is by no means constant. Indeed, there are so many exceptions to 
Pettenkofer's rule concerning this relationship between the level of 
ground water and the prevalence of typhoid fever that this theory 
must be abandoned as an explanation of the origin of epidemics of 
typhoid fever. There is no reason for believing that in the ordinary 
movements of the air from the pores in the ground to the atmo- 
sphere the velocity is sufficient to carry dust laden with bacilli. 
Certainly, such a transference of the bacillus from the deeper layers 
of the soil to the atmosphere in the form of dust must be of most 
exceptional occurrence, if it ever happens. It might be stated in this 
connection that some sanitarians accept that part of Pettenkofer's 
theory which provides for the ripening of the poison in the soil, but 
believe that the ripened and highly virulent bacillus finds its way 
into the drinking water and does not infect through the air. 

(d) The dissemination of typhoid fever through drinking water. 

There can be but little doubt that in civil life the great epidemics 
of typhoid fever are generally caused by the specific contamination 
of drinking water. The danger in infected water was recognized long 
before the discover}' of the specific bacillus and, indeed, epidemics 
had been unquestionably traced to contaminated water supplies. We 
have already seen that this micro-organism may live and multiply in 
water. The most frequent contamination of drinking water with 
typhoid material results from the introduction into the water of the 
feces or urine of some infected person. After this has happened, the 
rapid multiplication of the organism in water permits the speedy infec- 
tion of a large volume. Moreover, in flowing water the specific bacil- 
lus may be carried considerable distances. Variations in the tempera- 
ture of this medium do not affect the virulence of the germ. It may 
be frozen in ice and remain in this condition quite indefinitely with- 
out any loss in potency, and it is equally unaffected by alternate 
freezing and thawing. The specific contamiuation of drinking water 
may be responsible for isolated cases and for both small and large 
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epidemics. The infection of a farm well may lead to one or more 
cases, according to the number of susceptible people who drink from 
this source. Village epidemics may be due to contamination of the 
public water supply or that of some popular well or spring. In large 
cities epidemics involving hundreds and possibly thousands of cases 
may result from the contamination of the water supply at some point 
nearbj^ or distant, as the case may be, from the city. 

The fact that typhoid fever is frequently disseminated through 
drinking water is so well known that it is not necessary to take up 
much space in giving instances. The epidemic at Plymouth, Pa., in 
1885, investigated by a member of this board, may be briefly referred 
to. At that time the population of Plymouth numbered about 9,000. 
The epidemic appeared suddenly, a maximum of 200 cases being 
reported in one day. Within a short time one-ninth of the population 
had been stricken with the disease. It was soon discovered that 
typhoid fever appeared only in those houses which were connected 
with the general water supply of the town. Houses whose inmates 
confined themselves to wells for their drinking water wholly escai)ed 
the disease. Thus it happened that in some parts of the city typhoid 
fever was present in nearly every house on one side of the street and 
did not occur in any house on the other side. The water supply of 
the town was obtained from a number of reservoirs fed by a mountain 
stream. On the bank of this stream, between two of the reservoirs, 
was a house in which there had been shortly before the outbreak of 
the epidemic a case of typhoid fever. This man visited Philadelphia 
late in December, 1884, and while there contracted typhoid fever. 
He returned to his home in January, 1885, and during his illness, 
which continued for many weeks, the undisinfected dejecta were 
thrown upon the snow within a few feet of the stream, or emptied 
into a privy standing on the hillside near the bank of the stream. 
Late in March the melting snow washed this infected material into 
the water supply and the first cases in the village appeared within 
three weeks of this time. 

The epidemic at Iron Mountain, Mich., in 1887, investigated by 
another member of this board, furnishes some interesting points. At 
that time the population of Iron Mountain numbered about 6,000, con- 
sisting principally of miners. There were, all told, in the place about 
1,000 houses, many of the dwellings being small and crowded. The 
village is situated in a valley extending north and south, and the 
lowest portion occupies a locality which was originally swampy. Upon 
each side of this village the hills are steep, and the greater part of the 
town lies upon the eastern slope. The soil is drift, consisting of sand 
and gravel, except in the lowest portions of the valley, where the drift 
is overlaid with vegetable mold. In some places the ledge of rock, 
which is of the Huronian strata, outcrops on the hilltops; in others, 
on the hillsides, and in others, in the valley. The drift is so porous 
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that within twenty-four hours after heavy rains the surface is dry. A 
portion of the village, numbering about 300 houses, had at that time a 
system of water supply, the source of which was a shaft 40 feet deep 
and far away from the contamination, to be referred to later. Those 
who drank exclusively of water from this source wholly escaped typhoid 
fever. The remaining portion of the village, the part in which fever 
prevailed, obtained its drinking water from wells sunk from 6 to 20 
feet deep. There were no sewers or other means of removing filth. 
Privy vaults were used and slops and garbage were thrown into back 
yards and into the streets. A ditch, which conveyed the water from 
a mine to a small lake beyond the village, ran through this part of the 
town and was used by many as an open sewer. During the early 
summer of 1887 this portion of the village was exceedingly filthy; but 
notwithstanding this fact there were absolutely no cases of typhoid 
fever. In July a man sick with this disease was brought from a rail- 
road construction camp to the village and placed in one of the houses 
highest up the hill, where he remained till he died. The undisin- 
fected dejections from this man were thrown upon the ground about 
the house and into a privy vault in the yard. Rains evidently washed 
this material into the wells farther down the hill. In August a severe 
epidemic of typhoid fever appeared, and 350 cases were soon reported. 
In one house 13 of the inmates were striken with typhoid fever almost 
simultaneously. It should have been stated that although this village 
was exceedingly filthy in 1886, there was no case of typhoid fever 
during that year. The history of this epidemic indicates that filth, 
unless it be specifically contaminated, will not cause typhoid fever. 

It is not always easy to determine how typhoid fever finds its way 
into a community. Indeed, it frequently happens that an epidemic 
of this disease breaks out in some isolated neighborhood without any 
evidence of its being brought, into the place. Cases of this kind have 
led some to suppose that typhoid fever may originate de novo or that 
the colon bacillus present in normal feces may take on a specially 
virulent form, in which condition it may develop typhoid fever. The 
possibility of the conversion of the colon bacillus into the typhoid 
germ has been discussed elsewhere. It will only be necessary to state 
here that there are so many possible ways in which typhoid fever may 
find its way into almost any localitj^ that it is not necessary to resort 
to any improbable theory in order to explain its occurrence at unex- 
pected places. We have in mind an epidemic investigated by one of 
us a few years ago which may serve as an illustration. The village 
of St. Clair, Mich., a place of about 1,500 inhabitants, is located on 
the St. Clair River, and during the winter time is connected with the 
outside world by a spur from a railroad a few miles distant from the 
village. During the summer time St. Clair, on account of its loca- 
tion and its mineral waters, has its population multiplied several 
times, but after the close of navigation the number of strangers com- 
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ing to the place is smaU. In the spring of 1887 a most violent epi- 
demic of tjrphoid fever suddenly burst out in this village. Within a 
few weeks more than 300 cases were reported. The village had its 
water supply from the St. Clair River, and the intake pipe extended 
out several hundred feet into the channel. A few private sewers or 
drains emptied into the river above the intake pipe, but the extension 
of the pipe far out into the channel, it was supposed, avoided any 
contamination from these sources. The most careful inquiry failed 
to give any history of an imported case of typhoid fever. That the 
disease was spread through the village by means of the drinking water 
did not admit of doubt. Only those who took their water from the 
village supply had the disease. Moreover, several farmers who came 
to town and drank of the village water developed the disease, while^ 
those members of their families who had not visited St. Clair remained 
unaffected. It was so plainly evident that the water was contaminated 
that the authorities determined to extend the intake pipe farther out 
into the river across a sandbar and to take the supply from the Cana- 
dian channel, but in preparing for this work it was found that the 
intake pipe was broken off near the shore and that the water was 
directly contaminated from the private drains mentioned above. 
There had been no case of typhoid fever in the houses from which 
these drains came. As soon as the pipe was extended and the water 
supply taken from the middle of the river the epidemic disappeared 
as suddenly as it had begun. 

It might be inferred from this history, which is by no means unique, 
that pollution of the drinking water with normal fecal matter, or at 
least with that which did not contain the typhoid bacillus, caused the 
epidemic. However, this conclusion is not necessary. It is altogether 
possible for an individual to carry in his alimentary canal and elim- 
inate therefrom the Eberth bacillus in virulent form without having 
the disease himself. The probabilities are that the majority of men 
who reach 40 years of age have at some time or another carried this 
germ in their bodies, and this may account for the fact that men of 
this age are less susceptible to the disease than younger men. It is 
also possible in the St. Clair epidemic that the infection came down 
the river from Port Huron, about 12 miles distant. Another possible 
explanation might be given by supposing that an individual who had 
recovered from typhoid fever recently, in visiting one of the houses 
above the intake discharged from his body into the drains the specific 
bacillus of typhoid fever. In some instances the typhoid bacillus con- 
tinues to be eliminated with the urine for several weeks after recovery 
from this disease, and each cubic centimeter of such urine may contain 
millions of virulent bacilli. We say that these are possible explana- 
tions, and as long as we have no experimental evidence that the colon 
bacillus is ever converted into the typhoid germ, and inasmuch as we 
7273 15 
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do not know of such conversion among other micro-organisms, we are 
justified in thinking that such explanations as those suggested above 
are not to be overlooked. 

From the statements already made it must be recognized that it is 
never safe to drink water contaminated, or which may possibly be 
contaminated, with human excrement, even when this com6s exclu- 
sively from healthy people. We do not mean to say that water thus 
contaminated would always cause typhoid fever. In fact we have 
already given evidence that such water may be taken for a long time 
without giving rise to this disease, but there is always the possibility 
that even healthy persons may carry in their bodies for a while and 
then eliminate the typhoid bacillus in virulent form. 

The question is sometimes asked whether or not the presence of the 
colon bacillus in water should condemn its use. We are not prepared 
at present to answer this question categorically. There are undoubt- 
edly many varieties of the colon bacillus, and these not only differ in 
virulence, but come from diverse sources. A colon bacillus is found in 
the excretions of certain aquatic animals, and it is not probable that a 
few of these would injure man in any way. However, at present we 
can not distinguish between colon bacilli from turtles and fishes and 
those from man. Furthermore, we have no reason for believing that 
colon bacilli from man would cause typhoid fever, but the presence of 
this germ indicates contamination of the water supply with human 
excrement, and this condition is always dangerous to health and life. 
Even when the typhoid bacillus is present in water the colon bacterium 
is usually also present, and in such large numbers that the isolation 
and identification of the Eberth bacillus is exceedingly difficult. 

There is danger of using an infected water in washing the hands, 
face, and other parts of the body. One of this board had an experi- 
ence a few years ago illustrating this point. A certain family received 
its drinking-water supply from the city pipes, but as this water was 
slightly hard the members of the family used for ablution a soft water 
from a cistern, which was known to be wholly unfit for drinking pur- 
poses. The family consisted of father and mother, two sons and two 
daughters ranging in age from 14 to 21, and two roomers, young men 
of about 20 years of age. Every member of this household, except 
the father and mother, came down one after the other with typhoid 
fever at a time when there was not another case among more than 
12,000 people using the same general water supply. That this house- 
hold epidemic was due to the infected cistern water, supposed to be 
used only for ablution, there can scarcely be any doubt. As has been 
stated, this water was exceedingly impure, and bacteriological exam- 
ination showed the presence in large numbers of a certain variety of 
the colon bacillus. One of those infected with typhoid fever in this 
household stated that she had occasionally used the soft water for 
washing her teeth; two others had used it in giving themselves treat- 
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ment by means of a nasal douch for catarrh: while the others did not 
remember having used the water except for washing the face and 
hands. 

Another very striking illustration of the danger of using an infected 
water for any purpose was furnished during the epidemic at St. Clair, 
Mich., already referred to. At the earliest appearance of the epi- 
demic at this place, a very intelligent family residing there decided 
to use every precaution possible against infection. Carbonated table 
water was used exclusively for drinking purposes. The epidemic had 
nearly passed, and this family, remaining free from infection, was 
congratulating itself, when one of its members was stricken with the 
disease. When interrogated by her physician, this patient remem- 
bered that she had always washed her teeth in the bathroom and had 
used the infected water for this purpose. These and other similar 
illustrations show the danger that there is in using an infected water 
for any purpose. 

It should be borne in mind that foods and drinks diluted with water 
infected with the t5T)hoid bacillus may not only carry the poison, but 
may serve as suitable media for its growth. The spread of typhoid 
fever by the milkman has been quite frequently observed. One of 
us investigated an epidemic of this kind a few years ago. In a vil- 
lage of 2,000 people there were about 30 cases of typhoid fever. All of 
these were in families supplied by a certain milkman who lived some 
distance in the country. Investigation showed that this man had 
recently had 2 cases of typhoid fever in his family. 

The typhoid bacillus will retain its vitality in milk for thirty days 
or longer, or until it is destroyed by the growth of other organisms. 
It should be remembered that a given sample of milk may become 
infected after it has been boiled or otherwise sterilized. In our exam- 
ination and inspection of army hospitals, we sometimes found hospi- 
tal stewards who believed that they had done their whole duty when 
they supplied sterilized milk, and they did not exercise care necessary 
to keep flies from infecting the sterilized milk. The germ of typhoid 
fever will grow quite as rapidly and abundantly in sterilized as in raw 
milk. If sterilization is to be followed by subsequent infection, there 
can be no advantage in practicing sterilization. The specific germ of 
typhoid fever will not only grow in milk, but will continue to preserve 
its vitality in certain milk products. It will live in butter for thirty 
days or longer. Its vitality in cheese is determined by a number of 
conditions. In so-called cottage cheese, the typhoid bacilli may 
retain its vitality for several days, and this may serve as a means of 
infection. 

The possibility of infecting drinking water by means of impure ice 
should not be overlooked. Experiments have shown that so far as 
bacteria are concerned, water does not by any means wholly purify 
itself in freezing, and ice may be the bearer of the typhoid infection. 
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Undoubtedly it has sometimes happened that a perfectly pure drink- 
ing water has been contaminated by impure ice. 

There is a somewhat prevalent belief that the dilution of infected 
water with alcoholic drinks renders the chances of infection less. 
This belief has no scientific support. It is true that undiluted brandy 
or whisky will destroy the bacillus within a few minutes, but in either 
of these drinks diluted with an equal volume of water the typhoid 
bacillus may retain its vitality for at least a half an hour. The germ 
may live for some time in all kinds of wine; white and red, sweet and 
sour, and in ales and beer. 

So-called soft drinks, which were extensively sold to soldiers in the 
various national encampments in 1898, probably had something to do 
with the spread of typhoid fever. Venders of such preparations were 
not at all particular as to the source of the water used in their manu- 
facture, and if it happened to be infected, so much the worse for the 
consumers. Certainly, efforts to prevent typhoid fever in encamp- 
ments can never be successful until the medical officer has under his 
control every possible means for the spread of the disease. If soldiers 
must have either alcoholic or so-called soft drinks, they should be fur- 
nished in a regular canteen under the supervision of the medical offi- 
cers of the command. 

Vegetables and fruits, especially those eaten raw, may carry the 
typhoid infection. For instance, the leaves of lettuce may become 
infected with typhoid stools while still in growth, or they may be 
sprinkled with infected water by the farmer who markets them or the 
green grocer who sells them. 

It has been suggested that the milk of cows drinking infected water 
may contain the specific germ of typhoid fever. There is no proba- 
bility that the Eberth bacillus taken into the stomach of a cow would 
reappear in the milk of the same animal, but it is possible that this 
germ might be eliminated in the feces of the cow and in the form of 
dust may find its way into the milk. We know that nearly every 
sample of cow's milk sold in the market contains the colon bacillus, 
which owes its presence in the milk not to passage through the milk 
glands, but contamination of the milk with the fecal matter of the cow. 

Investigations made by Conn and Broadbent indicate that oysters 
grown in water infected with typhoid fever may serve as carriers of 
the specific infection. It is uncertain whether the infection results 
from taking some infected water in which the oyster lives along with 
the animal or from the bacillus incorporated in the body of the moUusk. 

(e) Transportation of the bacillus on the person or in clothing. 

That the infection of typhoid fever is often carried on the hands or 
in the clothing of nurses and other attendants there can scarcely be 
any doubt. This is probably one of the chief means by which the 
disease is spread through a family after its introduction. The mother 
or other attendant on the sick handles the food of the well without 
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disinfection of the hands. Superficial ablation with soap and water 
is not sufficient to destroy the vitality of this organism ; thorough dis- 
infection, with special attention to the material collected under the 
finger nails, is absolutely essential. At one of the division hospitals 
at Camp Alger in August, 1898, the members of this board observed 
the nurses, many of whom went directly from their duties in the 
typhoid wards to their mess tents and handled the food eaten by 
themselves and passed articles to their neighbors without even wash- 
ing their hands. Another practice for which superior officers were 
responsible is undoubtedly accountable to a greater or less extent for 
the spread of typhoid fever among the soldiers at the various encamp- 
ments in 1898: It was customary in some of the commands to take a 
fresh detail of men from the line each day as orderlies at the hospital. 
Each morning 100 men were detailed to attend those sick with 
typhoid fever, to place and adjust bedpans, and to carry the contents 
of these to the sinks and to disinfect them. These men, at least the 
majority of them, were wholly ignorant of the nature of infection; 
they had never had any training as nurses; they knew nothing about 
the desirability or necessity of being careful in order to prevent 
infecting themselves, and they knew less about means of disinfecting 
their hands soiled with typhoid discharges. At the close of the day 
these men were returned to their company tents, and the next morn- 
ing a new detail of the same number went through with the same 
routine. A more effective means for the spread of typhoid fever 
could scarcely have been devised. 

Many of the so-called cases of prolonged incubation after exposure 
to typhoid fever can be best explained by the supposition that the 
infective material is carried on the person some time before it finds 
its way into the alimentary canal. We shall have occasion further on 
to mention some of these cases. However, it may be stated here that 
undoubtedly a man may carry the typhoid bacillus under his finger 
nails, in his hair, or on his clothing for weeks, during which time he 
may travel across the continent, and at last accidentally introduce 
the germ into his alimentary canal and develop the disease. Some 
authorities lay much stress upon the period of incubation in the infec- 
tious diseases, and the International Sanitary Conference, which has 
attempted to prevent the spread of the plague from India, has based 
its most important measures uppn what is supposed to be the maxi- 
mum period of incubation of the disease. It must be evident that we 
know very little about the true period of incubation in most of the 
infectious diseases. If a hospital corps man who has been attending 
typhoid patients at Ponce, Porto Rico, leaves that place on a certain 
date, does not come in contact with other typhoid patients, and ten 
weeks later develops the disease, this certainly does not prove that the 
period of incubation in typhoid fever may be extended to ten weeks. 
This man jna>y have carried the specific germ on his person or in his 
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clothing for the first eight out of the ten weeks and then accidentaUy 
introduced it into his alimentary canal. The fact that a belief in ten 
days as the maximum period of incubation in the plague has been 
the cause of the introduction of that disease from India into Europe 
should cause us to hesitate about laying too much stress upon so-called 
periods of incubation. The period of incubation of an infectious dis- 
ease is the time which elapses from the introduction of the germ into 
the body until the development of the first symptoms of the disease, 
and unless we know definitely and positively the day or the hour of 
the introduction of the germ into the body, we can not determine the 
period of incubation. The number of days, weeks, or months the 
patient has carried the germ in his clothing has nothing to do with 
the period of incubation. 

Experimental evidence shows that pure cultures of typhoid fever 
bacilli will retain their virulence when poured upon cotton, linen, or 
woolen cloth for from two to three months, and it is altogether pos- 
sible that the infection may be carried in a blanket roll for a much 
longer time. The evidence which we will bring forward in connection 
with the history of typhoid fever in our Army during the late war 
with Spain will show quite conclusively, we think, that infected 
clothing, bedding, and tentage had much to do with the spread of 
typhoid fever and will demonstrate the necessity in attempting to 
eradicate this disease from an infected command of disinfecting all 
the above-mentioned articles. 

The personal and bed linen of patients sick with typhoid fever 
when soiled with discharges from the kidneys or bowels should be 
immediately immersed in a properly prepared disinfecting solution. 
When such articles are thrown aside without previous disinfection, 
flies may carry the infection from the stains to articles of food, and, 
moreover, after the material dries, handling these articles may scatter 
the infective material through the air in the form of fine dust. 

(/) Dissemination by files. 

We are satisfied that the evidence furnished in our studies, to be 
detailed later, is sufficient to show beyond reasonable doubt that the 
most active agents in the spread of typhoid fever in many of the 
encampments in 1898 were files. The reason for coming to this con- 
clusion will be give^ in detail later, but may be summed up here as 
follows : 

(1) The latrines contained fecal matter specifically infected with 
the typhoid bacillus. 

(2) Flies alternately visited and fed upon this infected fecal matter 
and the food in the mess tents. More than once it happened when 
lime had been scattered over the fecal matter in the pits, files ^th 
their feet covered with lime were seen walking over the food. 

(3) Typhoid fever was much less frequent among members of 
messes who had their mess tents screened than it was among those 
who took no such precaution. 
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(4) Typhoid fever ^adually died out in the fall of 1898 in the 
encampments at Knoxville and Meade with the disappearance of the 
fly, and this occurred at a time of the year when in civil practice 
typhoid fever is generally on the increase. We will take the encamp- 
ment at Knoxville as a special object of study in this inquiry. 
Most of the regiments at Knoxville came from Chickamauga, where 
they had become seriously infected with typhoid fever. The specific 
germ of this disease was carried from Chickamauga to Knoxville in 
the bodies of the men, on their persons, in their clothing, in their 
blankets, and in their tents. The first pits at Knoxville contained 
before the first twenty-four hours had passed after the arrival of the 
troops fecal matter infected with the typhoid bacillus. Flies swarmed 
everywhere. Instead of abating, the disease increased. The soldiers 
were using the same water used exclusively by the inhabitants of 
West Knoxville, and among the latter there was not at that time a 
case of typhoid fever. Certainly the disease was not disseminated 
through the drinking water. The locations of the regimental camps 
were ideal. The ground had never been occupied by troops before, 
consequently was not polluted, but as has been stated, typhoid fever 
continued to increase until the cooler weather of October lessened the 
number of flies and simultaneously typhoid fever diminished. It has 
been suggested that typhoid fever gradually disappeared among these 
troops because all the susceptible material had been used up. For- 
tunately, we can give a definite answer to this suggestion. The divi- 
sion at Knoxville received several regiments of recently recruited 
troops who had not been at Chickamauga. These regiments arrived 
early in September. They soon were infected with typhoid fever, but 
the disease disappeared among these new regiments simultaneously 
with its disappearance among the older troops. Certainly it can not 
be said that the disappearance of the disease among these recently 
recruited regiments was due to the exhaustion of susceptible material. 

Flies may carry infected matter from the persons of those sick with 
the disease and deposit it in the drink or on the food of the healthy. 
To those who have seen flies feeding upon the fecal matter smeared 
over the buttocks of patients or have seen them crawling into the 
mouths of the unconscious typhoid subject, nothing more is necessary 
than to mention this possible means of the dissemination of the dis- 
ease. When flies abound, the man sick with typhoid fever should be 
protected from the annoyance of this insect, not only because the 
patient will be more comfortable, but this protection is desirable in 
order to prevent the spread of the disease through the agency of these 
pests. 

Flies may carry the infected material from soiled clothing or bed- 
ding and deposit it upon food. We have already mentioned this fact 
and have recommended that soiled personal and bed linen be immedi- 
ately immersed in a disinfecting solution. 

Near the rear end of one of the regimental hospitals inspected by 
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UB we found a half dozen or more bed pans, all more or less soiled 
with stools undisinf ected, swarming with flies, which may have visited 
the mess tents later. No undisinf ected material should be left exposed 
to the flies. 

CONDITIONS INFLUENCING THE SPREAD OF TYPHOID FEVER. 

The prevalence of typhoid fever is apparently influenced largjely by 
season. This certainly is true in the north temperate zone, both in 
Europe and America. It is most prevalent during late summer and 
the fall and is least prevalent during the spring months. As a rule 
the increase in frequency begins to be observable in July and con- 
tinues, according to the season and local conditions, to increase 
until the last of October or November. In December, as a rule, the 
decrease in frequency is noticeable and continues until the minimum 
is reached in March, April, and May. The researches of Flint, Wood, 
and others showed this to be true in the United States soon after the 
medical profession learned to distinguish between typhus and typhoid 
fevers, and more recent authorities in this country have confirmed 
this observation. Curschmann, Fiedler, and others find the same to 
be true in Germany, and Murchison, in his classical studies of typhoid 
fever, showed that season has a like effect on the prevalence of this 
disease in Great Britain. 

While it is probably generally true that typhoid fever is most prev- 
alent in the fall, great epidemics of this disease do not always occur 
at this season of the year. In fact, the greater prevalence of typhoid 
fever in the fall of the year is not so marked now as it was thirty years 
ago, because of the altered conditions under which we live. This rela- 
tionship has always been more evident in a rural than in an urban 
population. At present the most striking epidemics of typhoid fever 
are those that occur in cities and are due to an infected water sup- 
ply. Season affects these epidemics to the extent to which it modi- 
fies the chances of water infection. Many of these epidemics within 
recent years have occurred in the spring of the year, during the months 
in which, according to the general rule, the prevalence of typhoid 
fever should be at a minimum. Water infection is likely to occur 
when the snow melts and the ice breaks up, and is due to infected 
material deposited on the surface during the winter. As we have 
already seen, the epidemic at Plymouth, Pa., was accounted for in 
this way; another of the epidemics already referred to, that at St- 
Clair, Mich., occurred in March and April. Epidemics of typhoid 
fever due to an infected water supply are quite independent of season, 
except as stated above. On the other hand, epidemics due to insects 
and those caused by the dissemination of the germ in the form of dust 
are more likely to occur during late summer and autumn. The same 
is probably true of some epidemics in rural places due to infected 
wells. Contaminated material is more widely disseminated in sum- 
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mer and fall than during any other season of the year. In the sum- 
mer time or in the early fall a typhoid stool thrown on the surface of 
the ground may be scattered far and wide by the wind; may be car- 
ried on the feet of men and animals; may be washed into wells or 
springs, and, in short, its wide dissemination is more likely to occur 
at this season of the year than at any other. These facts, in our 
opinion, sufficiently explain the relation between typhoid fever and 
season so far as such a relation exists. 

INFLUENCE OF AGE ON TYPHOID FEVER. 

That typhoid fever is much more likely to occur in persons of a cer- 
tain age than in others younger or older is shown by voluminous 
statistical evidence. However, we must not be too hasty in arriving 
at conclusions on this point. First, we will give the general state- 
ments and will then briefly discuss the same. 

Curschmann states: 

Undoabtedly early adult life especially predisposes the individual to typhoid 
fever. Individuals from 15 to 35 years of age are in greatest danger of this dis- 
ease. In my experience at least fonr-fifths of all cases have occurred among 
people within these limits, and more than half (abont 56 per cent) have been 
between 15 and 25 years of age. Between 80 and 35 years the per cent begins to 
fall, and from 35 to 40 it sinks rapidly. After the fiftieth year the per cent of mor- 
bidity from this disease falls to a fraction. In old age tsrphoid fever is seldom 
seen. During the first year of life, as is the case with most infections diseases, 
typhoid fever is rare. From the first to the fifth year morbidity from this dis- 
ease increases. From the fifth to the fifteenth year the disposition to typhoid 
fever is increased and is greater than it is daring the period from 35 to 40 years. 

Murchison reported 52 per cent of his cases among individuals 
from 15 to 25 years of age. Fiedler found 58.8 per cent of his cases 
to range from 20 to 30 years of age, while only 3.4 were over 40 and 
0. 7 per cent over 50. 

While percentages of morbidity and mortality do not always cor- 
respond, the following figures from a table prepared by Brouardel, 
giving the ages of those dying from typhoid fever in Paris from 1880 
to 1889, undoubtedly gives a correct idea of the relative prevalence 
of this disease in persons of different ages. This table is of value on 
account of the large number of cases upon which it is founded, the 
number amounting to 16,036. 

Deaths from typhoid fever in Paris from 1880 to 1889. 

Uptolyear 36 30to35 years 1,197 

1 to5 years 1,041 < 35 to 40 years 771 



40to45 years 457 

45 to 50 years 380 

After 50 years 583 



5 tolOyears 1,365 

lOtolSyears 1,386 

15to20years 2,991 

20 to 25 years 3,896 

25to30years ,. 2,081 Total 16,036 

This apparent predisposition of early manhood to typhoid fever 

may be partially explained. In the first place, it is at this time of 
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life that man roves about most, obtaining his water and food from 
the most diverse sources, and it must be evident that his chances of 
infection are greater than they are earlier or later in life. In the 
second place, it is possible that many of those who have reached 40 
years of age have acquired a certain immunity to the disease without 
ever having developed it in recognizable form. The evidence that 
we shall give later that short diarrheas often give at least temporary 
immunity to typhoid fever has been, to us at least, quite convincing. 
How long this immunity may continue in different individuals we 
have no means of determining. The infant taking his nourishment 
exclusively from his mother's breast has but little opportunity of 
being infected with typhoid fever. As he grows up and seeks his 
food and drink from other sources, the danger of tjrphoid fever infec- 
tion increases in direct proportion to the diversity of the sources from 
which he draws his supply. During the period of life when he mingles 
most largely and most promiscuously with other men, the danger of 
infection is increased. Later in life he becomes tethered by his habits. 
He visits fewer places, cares less for the society of strangers, and the 
chances of infection are decreased. While sickness from typhoid fever 
is much more frequent in early manhood, the per cent of deaths among 
cases is much greater late in life. In general, other things being equal, 
the per cent of mortality increases with advancing years and ranges 
from 2 per cent in early childhood to more than 50 per cent in old age. 
The mortality in persons from 15 to 35 years of age averages about 7.5 
per cent, but of course varies considerably in different outbreaks and 
is modified to some extent by the individual condition of patients. 

THE INFLUENCE OF SEX. 

Hospital statistics taken alone indicate that typhoid fever is more 
prevalent among men than among women. However, this is not true, 
and the apparent greater prevalence among men as shown by hospital 
figures is due to the fact that more men than women are treated in 
hospitals. Moreover, all hospital statistics do not show a greater per 
cent of cases among men. In London from 1848 to 1861, according 
to Murchison, 2,432 cases of typhoid fever were treated in the fever 
hospital; of these, 1,211 were males and 1,221 were females. There is 
not the slightest reason for believing that sex has any influence 
upon susceptibility to typhoid fever. It is probably true that on a 
whole a larger number of men than women have the disease, but this 
is due to the fact that men are more frequently exposed to infection; 
they travel about more; they take their food and drink from more 
diverse sources, and consequently the chances of infection are great»er. 

Pregnancy and the puerperal state apparently give some degree of 
temporary immunity to typhoid fever, or at least decrease the sus- 
ceptibility to this disease. Curschmann states : 

Griesinger finds typhoid fever to be very rare in the puerperal state, and 
believes that nursing mothers are especially protected against this disease; in this 
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he agrees with Rokitansky, and I myself have only twice seen typhoid fever appear 
among women in the puerperal state and very seldom during lactation. 

Pregnancy is also supposed to lessen susceptibility to this disease. 
However, the probabilities are that the relatively small number of 
cases obsei-ved among women during pregnancy and the puerperal 
condition is due to the fact that during these periods women are less 
exposed to infection than at other times. 

INFLUENCE OF FATIGUE. 

Bodily fatigue and mental worry apparently increase susceptibility 
to typhoid fever. The effect of fatigue Is especially observable in 
armies. However, there are certain points connected with the study 
of this subject that are not altogether clear, and there is a possibility 
of falling into error in formulating conclusions concerning the rela- 
tion between fatigue and typhoid fever. In the first place, exhaustive 
physical exertion, as is instanced after prolonged forced marches with 
raw troops, may cause a continued fever which resembles typhoid 
fever clinically, but is wholly different in its etiology and pathology. 
This fever of exhaustion may continue for two or three weeks and 
may be mistaken for typhoid fever. However, it never occurs in 
epidemic form. It has been observed that within two or three days 
after a forced march or other exhaustive exercises the number of 
typhoid-fever cases increases. The short time elapsing between the 
exercise and the appearance of the fever does not justify the belief 
that infection occurred during or after the exercise, but in many of 
these cases infection must have occurred before the physical exer- 
cise, and the only effect attributable to this is that of causing the 
more speedy development of the disease in persons already infected. 
It is true that physical exhaustion may and probably does increase 
susceptibility to typhoid fever; this probably is brought about by 
lowering the resistance of the body against an infection. 

INFLUENCE OF SOCIAL POSITION. 

Typhoid fever is not more prevalent among the poor than among 
the rich. Indeed, it frequently prevails more extensively among the 
better- to-do classes than among those suffering from poverty. It was 
frequently told us while making our inspection of the camps that 
companies recruited from the wealthier classes had more typhoid 
fever than those from the working classes. This may be due to the ^ 
fact that these men, having more money to spend, indulged more 
largely in purchases from venders of articles of food likely to be 
infected. This subject will be referred to again in the body of our 
report. In civil practice also it is observable that typhoid fever is 
not a disease of poverty, but, on the other hand, it is more likely to 
aflict those who are pecuniarly well-to-do. Furthermore, this disease 
is more prevalent among the well-nourished, apparently healthy and 
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robust than it is among the more delicate. We have already seen 
that man is most susceptible to this disease in early adult life, when 
he is supposed to be possessed of the greatest vitality. The full- 
blooded, vigorous man is quite as likely to fall a victim of this dis- 
ease as his ansemic weak brother. So far as the influence of vocation 
is concerned there is no evidence that one occupation more than 
another creates a special disposition to this disease, except when th^ 
occupation brings the individual into more frequent and dangerous 
communication with the bacillus. Physicians, nurses, and laun- 
dresses show a large per cent of typhoid fever, but this is due to the 
fact that their work brings them into close contact with the stools of 
typhoid-fever patients. Other callings may place men so that they 
are more likely to drink typhoid-infected water. It is for this reason 
that dock hands, stevedores, and sailors show a large percentage of 
typhoid fever. 

INFLUENCE OF EXPOSURE TO COLD. 

It is quite widely believed that exposure to cold increases suscepti- 
bility to typhoid fever. In most reported cases supposed to illustrate 
this point the fever follows so closely upon the exposure that the 
infection must have occurred previously. The probabilities are that 
in most of these cases the supposed exposure to cold was due to the 
chillj'^ sensations likely to accompany the prodromal stage of this 
disease. 

INFLUENCE OF OTHER DISEASES. 

The influence of other diseases upon susceptibility to typhoid infec- 
tion is interesting, but is also one about which we must be slow to 
draw conclusions, because the evidence is likely to be misleading. 
Curschmann states that the acute infectious diseases, especially dur- 
ing the febrile stage, protect against infection with typhoid fever. 
IIo also has observed that during convalescence from other acute 
infectious diseases there seems to be partial and temporary immunity 
to typhoid fever. These opinions are based upon personal observa- 
tions in several great epidemics, notably that of Hamburg from 1885 
to 1888, in which 15,804 cases were reported. However, we must bear 
in mind that one sick with scarlet fever or some other acute infectious 
disease is not for the time being exposed to typhoid infection to the 
same extent that healthy people are. The Hamburg epidemic was 
due to an infected water supply, and it is more than likely that indi- 
viduals suffering at that time from other acute infectious diseases 
drank proportionately less unboiled water than others did. However, 
there may be truth in Curschmann's observations; we simply suggest 
caution in accepting them as conclusive. The fact that malaria and 
typhoid fever may simultaneously exist in the same individual will 
be discussed later; and Curschmann himself states that he has seen 
along the Rhine malaria and t>T)hoid fever prevalent in one place at 
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the same time, but he makes no mention of the coexistence of this dis- 
ease in the same individual. The same great clinical teacher has 
observed that persons with tuberculosis in an advanced stage seldom 
become infected with t3rphoid fever, notwithstanding the fact that 
tuberculous patients are often kept for long periods in the same hos- 
pital wards with typhoid-fever cases. He thinks, however, that in 
these cases the immunity to typhoid fever should be chiefly attributed 
to the emaciations accompanying tuberculosis; and he states that 
typhoid fever is also rare among those suffering from malignant dis- 
eases, from constitutional diseases, especially from diabetes. His 
belief that the immunity to typhoid fever observed in advanced cases 
of tuberculosis is due to the emaciations rather than to specific infec- 
tion with the tubercle bacillus is supported by the observation that 
individuals with latent tuberculosis fail to show this immunity to 
t3^hoid fever, and he adds that every physician of large experience 
has unfortunately had opportunity to observe the rapid progress of 
tuberculosis in such cases during illness with typhoid fever. He 
states that individuals suffering from chronic nervous diseases, in so 
far as those maladies occur among those of susceptible age, show no 
immunity to typhoid fever. 

The relation of preexistent diseases of the stomach and intestines 
to susceptibility to typhoid fever is an interesting one. On this point 
we make the following quotation from Curschmann: 

The assertion that errors in diet, with consequent gastric and intestinal catarrh, 
induce typhoid fever is no longer open to discussion. This formerly accepted view 
was founded upon false conclusions drawn from different observations in accord- 
ance with the differently accepted ideas concerning the etiology of the disease. It 
undoubtedly hap];)ened that the early symptoms of typhoid fever were often con- 
founded with those of simple gastro-intestinal catarrh; especially is this likely to 
occur in typhus anibulans when the true nature of the disease is often not recog- 
nized until a chilly febrile relapse compels the individual to seek his bed. On the 
other hand, it is conceivable that errors in diet, with their consequences, may favor 
the development of the contagion, and it is not improbable that in individuals 
already infected they may hasten the appearance of the disease. This view is sup* 
ported by the frequently observed fact that relapses follow dietetic errors. The 
supposed susceptibility to typhoid fever after acute and chronic diseases of the 
stomach has been attributed to the altered production of hydrochloric acid. From 
experiments made outside of the body upon other pathogenic germs which infect 
by way of the intestinal tract, this assumption appears probable, and although 
the typhoid bacillus is relatively more resistent to the action of the gastric juice 
than the other pathogenic micro-organisms, it is not to be doubted that marked 
diminution of the free hydrochloric acid does materially improve the chances of 
this germ passing uninjured into the intestines. Theoretically, on the other hand, 
although we have no practical evidence bearing on the subject, it might be assumed 
that gastric affections accompanied by hyperacidity protect against typhoid fever. 

Certainly, with our present knowledge concerning the etiology of 
typhoid fever, no one will hold that this disease is ever caused by 
errors in diet or by the consequent gastric and intestinal catarrh. 
However, there still remains the question whether or not catarrhal 
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conditions of the. stomach and intestines place these organs in a better 
condition for the reception and retention of the typhoid bacillus. The 
members of this board began this inveetigatittn, all believing that 
especial attention should be given to the study of the relation between 
preceding gastric intestinal disturbances and typhoid fever. We 
were unanimously of the opinion, which seems to be quite generally 
held, that acute diseases of the gastro-intestinal tract render the indi^ 
vidual more susceptible to subsequent infection with typhoid fever. 
However, our studies have forced us to come to the following conclu- 
sions concerning the relation between typhoid fever and preceding 
temporary disorders, including those diagnosed as diarrhea, enteritis, 
gastro-enteritis, gastro-duodenitis, intestinal catarrh, gastro-intestinal 
catarrh, gastric fever, and simple indigestion: 

(1) The temporary gastro-intestinal disturbances of May and June 
had but little if any effect upon subsequent infection with typhoid 
fever. We mean by this that men who are reported as having such 
temporary disorders during the time mentioned were found to be no 
less and no more susceptible to subsequent typhoid infection. 

(2) The temporary gastro-intestinal disturbances of July and August 
apparently gave a certain degree of immunity against subsequent 
infection with typhoid fever. 

(3) The majority of men who developed typhoid fever did not report 
at sick call previous to the appearance of this disease. 

(4) In a considerable per cent (a little more than one-third) of the 
cases which are recorded as having been preceded by some intestinal 
disturbance, the preceding illness was so closely followed by typhoid 
fever that we must regard the former as having occurred within the 
period of incubation of the latter. 

In order to show, the evidence upon which the above given conclu- 
sions are founded, we offer the following statements: 

We have investigated the medical history of each of 12,484 men at 
Chickamauga. With the names of these men before us, we have 
ascertained the complete medical history of each one, so far as the 
regimental and hospital records show. , 

Of these 12,484 men, 5,237 had some intestinal disturbance. As has 
already been stated, the names given to these intestinal disorders by 
the surgeons were numerous and diversified, but we have included all 
under the general head of intestinal disorders. 

The 5,237 men who had some intestinal disorder furnished 672 cases 
of typhoid fever. 

This shows a percentage of 12.83. 

The 7, 247 men who had no recorded intestinal disturbance furnished 
2,091 cases of typhoid fever. 

This shows a percentage of typhoid fever among these men of 28.85. 

These figures show that the men who had temporary intestinal dis- 
orders furnished less than one-half as many cases of typhoid fever as 
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I did the men who had no preceding intestinal disorder; but the above- 
mentioned figures are misleading because in 265 of the 672 cases of 
typhoid fever that occurred among men who had had some intestinal 
disorder, the recorded intedtinal disorder is so closely connected with 
. the subsequent typhoid fever that it must be regarded as a part of 
the prodroma of typhoid fever. 

A corrected statement would read as follows. • 

Four thousand nine huftdred and seventy-two men who had had 
some preceding intestinal disorder furnished 407 cases of typhoid 
fever. 

In other words, the percentage of typhoid fever among the men who 
had had temporary intestinal disorder was 8.18. 

Seven thousand five hundred and twelve men who had had no pre- 
ceding intestinal disorder furnished 2,356 cases of typhoid fever. 

In other words, the percentage of typhoid fever among the men who 
had had no intestiiial disorder was 31.36. 

The facts might be stated in another way as follows ^ 

Among 2,763 cases of typhoid fever 2,356 were not preceded by any 
intestinal disorder. 

In other words, the percentage of cases of typhoid fever which were 
not preceded by any intestinal disorder was 85.27. 

Respectfully submitted. 

Walter Reed, 

Major and Surgeon^ U, S. A. 
Victor C. Vaughan, 
Major and Division Surgeon, C7. S. V, 

Edward O. Shakespeare, 
Major and Brigade Swrgeon, U, S, V, 
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